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Pitt, £r8i'X/V t?P U 

5?*'79-pJW7?‘y—V I V (DPP IV) ttN5fc#M» £> 2 tSU^D U >X»7 

10 -«T?fc*. DPP IV ttlHR, IFFRfc ££<«». ]fo*+fc£tf 1/TfctK- 

K©ftWfcH4LW*. 

DPPIV/5^;V*zf>^77b’- 1 (GLP-l).©ftWfc«V»W«2:fc#* 
§8&*'fc$ttfc. O^D, DPPIVte GLP-1 ©N^His-AlaOS^^Hfcttl* 
ftffit * CltfCcfcO GLP-1 mfc?5 ttbiZ, GLP-1 

15 ft<D7>?=f~ZbtL TfML/TUS. 

GLP-1 >7, U WSMiWHBfflE 

IfcdbT, DPPIVSrffiST^Jlt^ G 
LP-1 4>X'J 2M 

S^TttODSttfc HIV 94JUZ<DV>/T8^0m*. 

ICP-^bTV^dt^^tlTV^o L^^oX, DPP IV ©£#& %'&&&£? 

tits «**©DPPIV©f8»Wu ttft 

25 AK©^©li*6^Wfi^ViTJLHiSnT*D» igUDPPIVSftte, &&©W 

SM&j^©ft#MfflS*lW<5. Ltctf^X, DPP IV ©E*tt» ■BU6MR&& 

dppiv ^Diji?>o2©i'j>xi^nfc 

'fb'a^J (J. Med. Chem. 37, 3969-3976, 1994), (Biochem 
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istry 32; 8723-8731, 1993) tfD U ?><D2 

(Arch. Biochea biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. CheaLett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) fcZWk D 
2 -i/jj 

®n£DPPIVm^tt£WT3^'>7/ tfa U 

*3893# 6 Hu ±IBiWS3i^S^<tt3SaftW*afcfclS*» &5g©^7' 
10 J M P U DPP IV 5 £ £ *fS!8 

T&ta5*58fi©1188lfcJ:*£» £ (1) 




K«f>, RHt;\ay>M^ &f}igcl~5 ©7;i/P 

20 ~5 <DT)V*r)V&%:7fiL, R^iTK^M^ AD ¥>M?> 

5 ©T;w3^^aixi4iftaijfik i ~ 5 ©7;i/*;i'g&j*-rd\ xteR 1 ^ r 2 #- 
tgtjiowv, tFD^ws/s. 
l ~ 5 ©7/Hr Ux>g£^J&U 

R s R^R 4 tt J tti^ti*#0^* Any>if, 7k§is> i ~ 5 ©7;v- 
25 1 ~ 5 ©7/H t /V**5* ti)\ X»R 3 R^R^ { “it^o 

Ttt'Js kHo ^H5;s, ft*ftl-'5©7^34 i WS7*XttlK*» 
1 ~ 5 ©7/Hr U 
X ttKSlK^XttlSSiK^ ft* U 

YttSC-CR 6 R 6 -K+» R 5 WR 6 «(si-Xlt^oT7R^^; Any 
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>if ;/\d 7fcits> 

^yJH> «1-507JW1 

$nTfeiVi7xn;i/S, <5^'/u;vs> -nhr 11 (£+r 

“ttzMRJS^ mm^tiTfeck^7x-;i/^ fiiftsnTt>«k^lfU^;^ te 
5 rt-yh* i'XJl'tf—Jl'Mg h < > &)V#3r v'# ;l^ “ > - c o 

NHR 12 {a*R 18 Kfcfc*fiC?Xtt- (CH 2 ) ra — R 1 3 

£ su r 13 «tK^M^ 

£^7) Mt-OR H (SS*t»R 14 ttift 
Stic 1 ~ 5 OitT^^JUgt < Kt^>'7^g£^T) tf> 5 &33£<k 0 Stfn 
10 5-o^±®$TTO£nT*>£V^Sigcl~l 0O7MM;fb<tt/\D 
y>Bfr> #;i^'>;i^ 75 /s, 75/*;^-;PS35.«^g: 

1 - 5 0«|JR7;i<3^^a^6*;**i oa«n*— 

£^#* 8:2 ~i o®7;i/y^;vST*&3]£^-fa\ 

X1^-CR 7 R 8 -CR 9 R 10 - R\ R 8 , R 9 Rl7R 1 °ttH— Xttg 

15 fz-DT^mm^ ; AD^fif ; Aoy>If, 7Xm®. isatsi-sotHn 
3r's7)V*)im, *;i/^^rv;vs> *&%'?■}'&> Mi~507Mm 
»> ^7-'7;u*, *&3ftT«bJ:V>7x:i;P£, -f OHUJP 

& -nhr 11 (S't'R 11 ®**^ «stiT , bck^7x=;wi, 

T %> £ Vi tf U v;i/S, t e r. t - 7 h ^ 

20 #-;i/S£^T), — CONHR 12 {^^R 1 2 tezk^Jg^Xli- (CH 2 ) m -R 

13 «*t>mttS»l'v5*SU R 18 tt*JRJit^ * ih 

— ad H /sf-daP 14H-J&sfe*fr 1 ^ c m£S4^-7 lUds. 11 ,:&=$!; I . <-* i*st ■>✓,' J >l,ja. AZZ-'*- 
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%)W* i s)v& 75 ;m, 75 jr*»i~5© 

5 o&±<Dm’t?m&2nT%&^mm&5 ~ i o0£'>7P7;wi^ ; x&ao 

*&& 75 r sy*;v^=;wi, &*»i 

~ 5 1^5 0«ltt7^a^'>** i 6^*#*oa ti 

|X^,— ^ 7>^±02n?B&£frlT%>«£ViM^|&5~l 0 ©tfv'^E^JKr— 

wrs) £tkU 

10 Z teTKiltliC-? ; XW\n?>Bfr* 1 ~ 5 ©fc H u^7)V^r 

)vm, tnv#**s)vm, vvtizfbm, #7- 

gtfe£tlTt>«fcV*7x:PJl'&» -f S^V/U^S* -f > H U — NH 
r 11 (s+r 11 *****^ fi&snxfc.fcv^x-;^ «&$nxt>£v>e 

15 — CONHR 12 l^R l *W^c*WWI4- (CH 2 ) m -R 18 

»Iii~5£iU R l, W3jc*«^ * 

— ;i4££tk' 1') ^Tl 3£l£fc-OR 14 ( 
^;4«R 14 «^iC 1 ~ 5 0l«7;^MtL/< «^>'7;i/S$r^T) 

i¥«k ~ 1 o ®7 ;V3rJm£ 
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/ND^» **&® • 

, 7 = ;S, ^^1~5©^7;^;V*W-0R 15 (5£4»R 18 ttlft*ftl 
- 5 ©»R7;v*;i'** 75 7*;^-;v^7;vs^b< ri^osw****) 

frt>1Z2>n& OStftlS— 0£JL±©®T*JfeSn*C'bJ;V>lft#ft2- 1 o 0^ft 
25 75 7 '>7 / k‘D U $?>!Ji»#Xtt*©aB3*WlCflF# 

Tffeftft'&lb (OT r*5gW0fls-&ttj £&tt r*»gn&&«u 

f &o 
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ik , a$}%:Uk$;'tZ>0 ■ 

ifm%Ofo<D$km^Z>£* #36^»* ^ <1> R 1 #??*®^ 

:£^§Ji®te©S&}!llw«fc5£» :£5§93fik. ^ (!) lC43V^TR 1 ^7u/^M ; ?'^ 
feD, R 2 , R s R.t^R 4 ^ t 7K^M : ?'^^^>> / 7y fc!PU 

15 5 £ ( 2 ) 




(^4>, X, Y^ZH ±SB<hfi|CT&§.) 

’nmn^yj / 

*»«»* * (1) *«* (2) l:feViTX ^ 

tlfcil&fS. 

*m mmmm\z^t, *»wwu * <i> x«*‘< 2) 

CHa -«S^77 U 
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S: (1) X«5$ (2) te^HTY#- 
c H 2 - T* <9 > z 1 ~ 5 © k 1* D * '>7 ;Hr JWfefo 6 & % 

7;V4-;i/ST&£'>77 tfP U 

5 {fra$3£S!H&'7£>o 

%:$£Eft(D$!,<Dl&U\Z&%>£* & (1) Xte^; (.2) IZioteXYtit— 

CH 2 -T£D, Z^tert-^JH. (l-kHDWf;W 

(2-kHn^-i. 1-5>;WW x^WTCMS^KnU 

10 j£ (1) XteSl (2) IC^WrY#- 

CR 5 R 6 - (^4»s R 6 ^tK^ 7?^S) *CfcD> ZlfiX.XMrFXtoZi'T S w 

^ (1) (2) K* vvrY3ftt " 

Cr 5 r 6 _ (^ 41 , R 5 ^7K^TS t 9> R 6 A^^^:3~6 0^‘KM^X^^ : 1^7 
15 XfcVs ZtfTk^IM-T-Xfc&y'T J t!nUS»I^#XKi J E‘© 

:£^TOf&0^^w<fc££:^ S (1) (2) H&wrYd*- 

CHtCH (CH 3 ) ,]-» -CHCC (CH,) 3 ]-X»- CHCCH (CH 3 ) C 

h 2 ch 3 ]-x&d, z ->7 7 tf a u s> >»s#xtt*©** 

&mw<D j &<Dnmz£%£. 

tn vzmtzztx 

t T?55c^u a 
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• ^^^1 ~ 5 07JVP4;'7iS£teU ^l!!£il^XtelS$ < £7.Jl'P : r7® 

£l£i5kt^ h^vJS* Xb^^Hx 7P$3r7j^ -f V7 o^7S, 

-rv^h^5/S» tert-7>*7g, 7 i/nyn Wh+7S, 

5 ^77;v**7S, -f 7^7^;i/**7£fcfc*fcStf S - £i$xi*z > o 

• ^^icl~5 07;Wl'St^ 7 Jill'S 

uku x^;i/S, ^Dtf;vs> ^p^ptf 

;ws, -fV^m sec-T^Jl^ tert-T^l^ 7?o77JV 

S, v^pXPfc^l'^JVS, "fVOfiH' $/^p^>^-;VS 

10 , e/7P7 , 9 L ;W^7J^ 1 -x5 1 ;i^7 , Pt!;WS^<i:?:^t'f-5J:i:^^'5). 

1 ~ 5 CD 7 JUP *W 5. 7 £ £ 7 JV'P 3 1 

7gT©&2ttfc'1 , 5/£ : £lc9fcU ^h+W57S. xh^HS/S, 7" 
n^Hs/i, -fv^o #ws;s, 7^'W5;s, 

;;|, tert-T^'W $7£^ 77P7 ? Pfc^M. HWS^S* O^JV 
is -f 7 ^ 73 ^ 5 ^ w s 

7*&* 5fcU I?'jr>s, 7DHUf>S. -f V7 p p tf 

ij ' 75 1 U5 i 7S% -"T V '/3 : ’lJ:r7£% 77 PT7 p tfJU7 , 5 1 l / 7'S'. ^7 
?'Jt 7g& 2 * c twxizz . 

20 1 ~ 1 0 it&XtelSSg^Ii^tfc 

% ^R#|«xttll«©ft#»l^l 0©7;^^****^' 08*«» 

% xgOl'S* T’PtfJVS?. -fVXP tr;i/$> sec-XT - 

;i/*, tert-7‘37^ ^737l'£, -f7'*73 i ;i'2k 'MrS'Jl'Sk '\'7?‘)U& 
% /-M« tvM, ift*»3-lO0^n7^r^i <«* 

25 fcf, 77P7Ptrm ybn77M< 77 d^737V£> •77p7 , 5";U^5 1 
<JVS> 77 P / n3t7,H'£> 77P' /s ‘'^5 1 ^S' 77P^737V£;&£:)> b><^^c 4 
~8 077P7;Hrx;V£ (0d*.tf, 77 pXtX;1/^ 77P^7xX;W£> 
v'^D^txjVS, i/^7 P'\7 p xx;VS, 6$&cStl 

T%ckV^^^:5~l 00^07)14^ (0S*.fe& fc*77P / ''737l'3l> 



7 




WO 02/38541 



PCT/JPO 1/09818 



M'yiru^l/)VWs.H), g&$ftTfc«k^M§&5~ 1 0 Ok*'>^o7> 

$-x;i/g b*'>d7D^>xn;Wg, k*'>£o^ 

'7t=.)V&* \Z*s9u*9f‘-)V&. \'*s&n/*)V&. \'*s9urb)V&*£ 

5 ), mzfc 7^>7;n, j ;v#;v=;vs* 

;i4£, ya^ov^ *;w)v®» 7 — ««'£&£) &£<p7;wvs 

0^, nn507;V^V*©*#JK^ftAD^>®^ #*» 1~5© 

th*n^'>7;v^ */w$*5';Wk jft*»i~5©7;i'* 

;i/7^-s, ^7-^;i/g, «jisn"C’bJ:^7x^;P*» -rs^'/u;vs, o 

10 KU^S* -NHR 1 1 ■GS4 , R 11 WaK3fc®^ , » fi&£tlT%><fcV>:7x— JVS. M 

nr % «k k y swg, ter t -7> =¥'>* 

-CONHR 12 (CH 2 

) m — r 13 (S+mWJfiBt 1 ~ 5 &5RU R 13 «**]&^ / ^ 

15 } O R 1 4 (S^R 1 1 ~ 5 ®#0$3fc&£S^$7Jl'3r.Jl'3s3a 

l < tt*>3W**»r> *&**»* o a«n*- < 3tt±©a6*«Hft^7^ 

®$&$tlT%><kVi7x:PJl'i!s0 ) g$k£ftfc7x:^VStteU #1^-^' zk&SR 

1 ~ 5 ©7PW3 5 ¥5'a*' oawftis— 

20 'PO±©*T«isnfc7x=^* («*tt. 4-kHnWx=^ 3, 

4 — ^ h 3 1 v' 7 x cn JVlfcfe ^ H ii^TfcT %>o 

&mnTb£^v'j?m («*«» kus»-2—i r^gfcg) os&s 
*lfckUS>;i/g?fcte\ WfcWk '>7^Sv— ;\n^>fi : PR^73i7 # 

25 5— $/77 kU $>>-2— 'fA'S* 5 bnk U $>>“" 2 —f^l4fc» 5- 

£PPkU5>>- 2 — ■< JHH* 5 — 75 7 #Jl/3t>~Jl'kU i?>— 2 -'I'Jt'S&ii: 

1 ~ 5 ©k k Fn^rS^T’jH^ 1— kHD 

2 — k l -k FP^v'T’nkJVIi^ 2-kF 
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3-t l- 

jvm, i - b hd+'>- i 4-kHo^v^M. 5-t 

5 'fv^okms, tert-^;v^^ 

gm$tiTfe e };v^^2~i O07;wrxji/g£te, g&xteit#&<z>i®:ii 
ft, #i!^ftx&g!ft<2F^$:2~i O07;Hrxji/g£jt9fcU ^Jx^t:x;i/ 
g, 7UJI/S, ^a^-iH. -f yXo^x^g, -fyy-rXJl/S 

10 , ■ r s>T'XjVS% ^\^'fexj^N / \7 ”t - x;pS, i/^p^>r- 

;vg, '>^oA^irx;i/S^i:O7;^x;pS0ffi> c:ne>7;v^r-^S©7K^ 
M-T-^AD^yn^ tk^s, 7sy^> 75y#;i4^xji/g 

&imgsftxte#i!£^ft<2^$: i ~ 5 ©7 ;wp*~>^ o^fcsns 

-x^_h©*Tr®^Ufe7;V'drx;Vg^#tf^Jlb^T#^. 

15 g^$nT ; & c fcv^^3~8co'>ya7;wi'Sb^ M&x&4£tt^<£'> 
yD7;WVS£lc8fcU 0J;t«> ->^n»S. '>^ D 

S'# aA^-v'Jl'S'. S'# D / \7 l, '5 s ‘j^% S'# P^#3 1 Jl'il&<i:£>>' 
y n 7 JW=tyi'2l©‘ft!l, ^.ti5).i / yP7^ ; ¥-JVScD7R^M -: f‘ : 2ryNP'7^ / l^ : ? : ' 

S, # ;i'#3rS';v$» 75 /S> 75y*;v^x;i/S, it$iftxte#i!£3lft£>0< 
20 st$: i ~ 5 07;u^r;i'SS.u c it^3a^iK^^©^^^ i ~ 5 07 ;vp ^v-* 
3&» £ & -5 gp <fc 0 s tf n -5 — ’P£U:0&'£il& Ufc'>5'a7 ; WVS£# t-f & ^ t 
£nf#£. 

V^^4~ 8 ©S'# □ 7;t'#XJl/^£:te, 
S'#D7;i'#-x;vg£iiijfcU '>yp^7x;i/S, 

25 , */% D'N.^r’feXJl'il, S'# D S'# P ; 3'#'7“XJH|;&2:©S'# P 
7 Jl/£-xjl/3S0{&, £tl£>S'#P7Jl'#‘P- JVS©^®fSAn^>Sf, tKM 

# Jl'^^S'Jl'g, 75yg> 75y^^— 

^ 1 ~ 5 1~5 07;PP^^S 

^ 6&£il.£ r)m&ii2>-oU±<Dgi?WWk Xstc'yZ p & £ 
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0 0fc'5'£P7JWl'3S£:te:> B&Xte$l{!t& 
0l£$/0D7JWl^$*#U 09*tf* \'5/9U'<>9‘)V£* k'^n^'> 
;i/£, k*v^P^7;i/g> k**>^DypM> H^p 

S'Any>if, tkks, 75 /g, 75/#^#-^ ® 

7JWWI4tiStf* ££#**?**• 

10 B^tlT%<kViM^5— 1 0©tT'>^P7;i'^— ;i/g£teu B&Xte&g 
&©£^P7;V/r— JVg£if<5icU 0d*.& tV^P^>T-— tf^^D 
✓\=F-fePJVi6% E5/£P^X7~JV3S, If^o^-r— Jl'jSs* fcfv'^P/^ll' 
X, h*'>£P ^fe;VS*:20lf^’^D7->Wy— jmStfS^aXJWr 
~ ^^©tR^IH^ A P ^7 tRMS. ;&;W$3rv'Jl'Ss% 75 /g> 75/ 
15 ft jlitXS^WO^ 1 — 5 07 JI/4/Vg&tfi®^i£Xte 

1 ~ 5 07-tto *? v'Sifc £>&£>?!£ X> Ilfc£tl£— 'PEl-fc0g'^ 
D7 )l'r-)V&*mWZ C. t&X'gZ. 

— 1 0©^^75/St^ Bl*3lw— ' 
*fc-oaiO#*I^ ^®^«#ttbT%ckVigmX«teS 

20 ^0^75 /g£3S5fcU 0y*.WC7$?y5W£» 7if.7vJVS, KPU5W36 

, ^-y-'/u-xj^ 77i/U'^s. t^usws, ^ 

7lft*'>^P^X7JPS, 7*fE^2-a*£^'£fc£©® s K75/ 
H0'te> ^frli-biS^X 5 /gkl^l'if^SiXtetf U i^SI^JpSo’ Lfcltt75 / 
7 5/H (B&7 5 / *kll8-&Ufc^>i?>aiXtt tk U 5?>B%>"Btf) 
25 ©^cJHW^ftAoy^®^ zRI&g, 75 / g> 1 

~ 5 07JU* JWIRtJf- OR 15 (?£* R 1 5 fem«$Xtt£8»tt©lR*ft 1 ~ 5 
07;wvs, 75/*;pfc;i/^5 l ;i'^b<«^>'Xii'*^'t) 
iP«t 0 •7>£Ui0§T®^L'fc^^7 5 / g^^Vf <5 H 3« 

£fc, IWtttSiWIlitt. 0!*.®*®. £®* £fls**lk *®*£ 
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DPP iv BilSStt©^ S>ItR l t4)\n$*>E ; PT?fc£ £ LffiRiz U < > £ & 

^ (1) Xl^ (2) C&VvT, YJ&*-CH,-*Cfc5&#» ZIt, 7jc^S, 
1^507 ;l/3 : ¥v'JUS» j^^^Cl~50h fi^cf 

nTfej;^7xZ;H&[F-NHR n (£*R ll ttB&2ttTfccfcV*liU$W3f 

io t&s) ^e.^^o-7^±Tsm$nT«J:v\ ft*»i~io©7JW^ws 

j&SJfSlAi. e©*£, Zte> $F£L<It> 7ktt& ift*#:l~5©fcl*n3r5-' 
t;p^ i ~ 5 ©7;^^*>;H^&^5io-7jX±t 

x^vi, ft#»4-io©»^^b<»aK^7;^;i«T*D, £0$?£b 
< It, l~5©kF u^sTJWvm' 63fe**©— 

15 «&2ftTJ;V^ *J|«4~l'0©jMift7JWrJl4 M4-10©'>7 
D 7 ;^^sf t< $e>lcKf^U<}t, t e r t - 7 
^;us, (l-tHP^'^^W '>7D^>^SXIt (2-tPo^5/-l» 
i ~'J^)V) x7JWtT!&<&. 

^ (1) Xlt^ (2) K:£V*T, Yifi, S:-CR 5 R 6 - (^*K R 6 ^tK^T 
20 &D, R 6 ^g^cftlTfetV 5 ^^^C 1 ~ 1 0 C R 7 R 

-CR 9 R 10 - (Stf, R 8 i:R 10 It7K^SO, R 7 fcR“;& s Rft1‘«&*J5^: 
£— ^t^-pX^^^3~80> / ^P7^^l'S^^^t‘'S) ZIt 

HXttCHgdW^UVi. 

Ytf, 5 £— CR 5 R 6 - {«*> R 5 «^T^0, R 6 
25 O R 1 4 (S^R 14 !^^^! ~ 5 )V :i r 

)im%v< tt^>5W3fc5**7> 

T%^v^^3~6©^l^7.it^7;v^;vSTa55) “Cb&tiSs zw 
zKSRfK^’CfctK J:0#£KJi» Yrt*, — CR S R 6 — (^ c f 3 , R B ;#ycfcT?& 

0 , R 6 ^^ 3~6 0^<^^XItg^7;W^l?^§) -ZhZtZ* z 
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3&KlJ:D«f*b<tt, Ytf-CHtCH (CH 3 ) 2 3"> - 
CH[C (CH S ) s ]-X«-CH[CH (ch 3 ) ch 2 ch z 

S (i) (2) \z£^r, Y&&zitW&* 

5 1 0 ©1^7 S y ^TSi'o 

(DfcP^bV^JtbTteU tfPU vMH!=> 

gRtftite' b fcgMfcjr 5. J gXr & 0 , $? ft b ViM^S £ bT OR 15 
io t, *f 

tfcdbx, * 569 itt» k*i vsiB^r^JitTfafe# 

b3&giSCS.te*K^ ttlAti* ®HMR (4#£2?S)s H®5&' SE^ W 

is m«i®m Att©fttsuwwc» 

mt2>tc&<D± iBgai&aftTs. 

M v (ra) ©itei^asa^T?©^ 

T-lfflBS^^H I AIDSO^BfrS. 

maafc&w&tf&ft*. 

25 ^■©ffioaL^^cx)Vi'rn©».T%j:<, &#fcj&CTSji©fc©# I sft2ft* 

. *fgBj®'fb-&tifx^65ixi^$ns4 i ^ui T -^E'&bT 

mt rzz.tipnii&. mmz\t, vtmommia* *tfi$J> w«h» 

&mi #*au phwssb. 

s &$U % '7±)V%L M> tfc&k ® 



12 




wo 02/38541 



PCT/JPO 1/09818 



m. m fflwau am mm. mmmtLx 

s ^7X 7^k*7^A, *U“7?i, =fT«u A**/?*-, X71/ 

>^ij □ -;v& moMffl § o 

5 &1t\ *5893fls£WS> a, B%L<\tr-'s2u7*rZb')>X\t*?M\: 

i/Z > ofW h U >*fc&8Wb^*aJfc3*T®»fl:TS £ 

m ^ m m m 

Sfc**V j£Afc#L, ftn«4CD»&» 0 0 0 mg / kg 

#S/0T^ D, <fc D$? ^l/< 1 0-19 2 0 0 mg / kg'&Jt/B'£& 0, £ 

10 n& 1 B 1 @XttR@fc£ttT«4T* 31 i**TfrSo 

s (1) aTOHlWSfiaSslCjkoTSjirstt^SS. 

[HRWIBBSSc] 

[R«S 1 3 





(^4«> X, Y, Z* R 1 , R 2 * R 3 , R 4 te, MpBIcIr] R att> S' 7 
;g ( 7av^j;i'^x;vgx^7;i'^^> / *^x;vs^l/, Rblt 75 7 

20 

JC©K««K:WTW:, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. WU TS 

0iJ;U;£Rb3&t teri-7 > h^ 1 v'^^x;l'Sv HWV#* o -xh □'*>’£> 
x;v7 i-jH§o && aa» hU7;i/ 

o cob, jmg& m^ww^7.«7KT^xw^bTfi : 
£j&te-50~50‘CT?fT7 WttfiS&fckTfck 0ilA 

13x77— ;k 777-\)k 7h7tFP77X N,‘ N-'777;W^W*75 
F, >?7dd 77>, ^apjfrji'A, l» 2 — v*7nnx7>^#*&tf bti&o 
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nz nsgxfc sfcfcfc »» n ? w a^©&ji«&£/b ufctn***H*RJ6te 

mt&tLTht, X?y-M **S-)W Th7 
th*n77>, iKfex^WPOK^lcM-^l/ft^iSaE+MV^Jlid**?#*. 

5 £^teOMOOXXfT?.££^X#£. £&, 

T'#5U ^-^7>^-^A£^J£T5^©M^fcrtrrfi 1 ?C.£ , feT 
ts. HKm«> Rb«TMI$n57Ml/-;^+^K^^ 

s?x7;U7$x t^us», 7>^-7, 
?bV9A> ^m#y£A#©:&g£;Bv>TiB&mT5£ia*T#5. c:ne»o 
10 sin 

hois, x*/-;k y^y-;K Th7tHD77>, n, 

N—y^fJl/^75 Fv 'Ji7 ppy^>, ^nn^iVA, 1, 2 -S^pp 

K£«OMOOlCTfr5ii£a*T?#5. HKiflIA 
tf, R b #7 >J o M««$n5**r* & 
15 \'C%m\t, Th7^y (hU7xPMX7^» A55>#A^£fflj&Xfcitt2g 

fcLTm>*££fc£0K«®T*££#W*. £©l^ 5?!?UU*9>s £ 
p p^;VA, fb7bHP77 >«©EJfcK:H4LfcV>i©£+TfT3 £ 

5o g^«0~100 c CXff'5X<h^x^-l>. 

[S^2] 





25 (i£*, X, Y, Z, RK R\ R\ R\ Rail itfiSKlpgCX&S. Rett 

• , Apy>i *?, x;v^x;i/^^s^0Ms> 

^”f*e) 

a^fTP. y^>x;^x;^^'>S, 
p-wi xw75>» -f 
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V^PKJl /75X tert-73MP73LX ^>$W7SX B&'OSWTSX 
7x^?Jl/7$X fi&7x^3\>U75X 2- (BBkU $W7S 7) X^;U 
75>^©l$7S>gf (Z-NH 2 ) SfflK BB^fcfrS 

JltlS>75 SiJfC^S^^JnLTt) ^JPT 

5 SBX©0!£LtHu h'Jxf;|/7$X v'TyyDtr;i/X^;i/ 7 $>^© 7 $ 

TZfc&lZ. MltLTIl 

N, N — S^5\H'jJvJkA7$ H> 7h3bHo7^>, '77nn> 

^X ^OD^;VA#©Si^C§|#b75:V^^^$('f £ti5 0 RjSte 0—1 00*01: 
10 ff5Z£tf?£Z, 

&fcRc&im&lz£&U5Z&£lsTWZl£#Bmtit&tf&ti&fc Z(D^ 
^DMs. 3-Kfo *^>x;i^x;Hb, p- MUx>x;i/*x 

JWWffcflro&ft, ±IEI*^£fT3 ££/5$T#5. 

EHttflSBBi: h Ij7xx^7 7-f 

15 U hvMD'J H^$fflViMSbt7c^bU7C7A^Tg 

£>$'i'5>o d^i&©siS^ Tf7kFn77> < 

> 3?*PP**X N, N-5?75 t ;P*Jl/A75 KSOEfcfcH 

Eft &©]&&&, -50— lOOOTfr:? Ztff 
T#^o '7u&{kBUfc<O0&tl*X\t> vaA&SkMb b U 7xxM77>f 
20 C©RJSJ4, xh3kHo73X $?**irx v7n 

°**X ^DO^A, N.- N-5?7^;WPA75H<f©S«fc:«-^b*Vi 
&M*m\ -50~500TfTP O b&T&Z. 3-HftjRiS©Wtl/Ttt, 3*3 

m, bV7x.—)u*z74>BxMs.#'S'-)v&m*zttsifi&vfe>nz, ^© 

SJ&fck xh7tHn77X i^t^ltX 77na7^>, ^dd^M, N 

Cine©S^«, -50— 100TCTff3Hi:d*T#5. p-h 

;i/x>x;i,*x;Hfc«u fnfn^^>7;^xMPU K p- h;i,x>7Ui/ 
jJnX;1/^oU H<$£JBViTfr5££j&*T*S. H©R, jg^fr&S&gsinLTfc 

^iDf 2>1&M<DMtLT\t. HJX3MI/75X y<y7Dk!;Vx7;V7 
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B.ymo72.>mx j u v a ^ h tf 6 nz . & ^ b T 

N, xh7t:FD75>, '^ D 

^dd^jI/A. l, 2 — i/i? d ox^ 

&tfe>ft> £&te-50~50‘CT'fT-5 Zttf'VZZ* 

5 [S^3] 





10 

<a«K X, Y, Z, R l , R 2 > RVR 4 > Ra, Rb, Rett, tfllBfcl3£T? 
S5o) 

fl*ttRcjW»«EP, JUW*^ 

p - h;i/X>^^3js— Z-NH-Rb ( 
15 5£<K Z, RbtttMEfcra&Tfcfc.) T*Sn5flS‘&«*fflVi«ftfiiS*ff5 n 

ttfX COIR, tert-^h^S/AU^A, 

D^ASM V^n^VTS l**f *JBV> SC. £#*<?* *• 
iSJSEtbTtt, N, H, fb7kFD77>. 

Z SJ^tt-50~50 < CTfT'5.Il » 

20 *fcRc^J8WISfcaaftb5SSi:UTW^ti*M#**H , 6tiS30 s , 51 ®* 

*£, 3— 1Mb, 

jV-ft, p- h^XA'T.JV^— JWWSSfro&ft, ±E®S&ff5Hti*T?€f^. 
[<EJf>:£ 4 ] 





(5£4>, X> Y, Z, R 1 , R 2 > R 3 ' R 4 ' R-att, M!BK:rair<?&*. Rdtt 
tup*— 
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Z-Rdfc/BVi**£tt, «»©75y®fc, Z-Rd«flUljai*TBtt#M£ 

5 HJX7JKT5X iMV^nO/X^KT *y^<D7^>Wttt$m.'t}')Vk 
^ h ^ th . n 7^>, STOO~100‘CTfr-5^t 

^ Z = 0 (7;VxtH^X«^rh>#) SJ8V>**&»* j*S®l»75 

10 /attfefcaSJWl7C«fflVifcftfrTTK*&fr5 2:t«*T*«. 

TcftiUCWu W*W»*fc*S*^U*A* **fc'>7y*S**HJ*A 

&£©3t5EflK»* 

pxwu x^y — ;k ^^y — jk f h7th*D77>» s^fr+ifx tK^©s 

Rfctt-20MOO , CT*j3 JS£J&**C* 

15 5. 

5 ] 




(^4>, X, Y, Z, R\. R\ R 3 v.-R 4 v .Ra, Rb> Rdft« fllSfc^CT 

*5.) 

aw©«anfc75y*K. z-RdM$tT@w§#5^m 

25 «. !i©B0iSttifiS&«ln!i/*rRj6*fT5^ &$©0J£bTzK3Hb:*-HJ9 

A, tert-7b*XfrU£A, n-^Jl'U^A, U^tfASMV^n t!;U7 
5 KW&tf 5>n§. SJSBfJIttbTtt, N, N-5?*^;HWVA75 rb 
5tFD 77x $***#>*#»#&**• f^«-5o~5otrtfr < 3i:£#*c 

# 5 . 
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LRJG3S6] 




ReH -G (=X) -Y-NH-Z, Xti-C (=X) -Y-N (R 
b) -Z, Xtt-C (=X) — Y— R c % XteRbfcgf. Ztc, R 1 , R 2 . R 
s , R\ X, Y, Z, Rb&tfRcte, tfFfBfciUCT&So} 

Jt/tf HRW&K*K«fc«k 0 '>7 / JWST* 

10 Z.<D&\t\sT* &&ZKH) StlS 

. IV^gltLTH *?9uu*9>. *OD*;PA, 1, 2-^QDl^ 

>, f h7tHD75>, N, 

C©1R, a^fcioTtthUx^KTSX s> 

•f y^av!;wx^75>, ifflBbWiw - hj ikk# U 

15 5ut#Tf5, K^«-50~50 c CTfTbiIt^T#^. 

. tbT77no^^>, ^pnsfcJVA* 1, 2-^nni^>, xb^bHn 
7^>, trUS?><iS^aXtt2ffiH£U:ii^UT»^S!li* J T 

tfcuO^tt. -f -50~5 

20 orefr^Wts. 

£fc, SU0^JtbTM{b'>77;VtN, KS^« 

u©K, itil/T77Dn^7>. ^pnzjNjl/A, l, 2 
-7/7DDX^X fh7t^077X fc!U5»a&¥8fcXfi2 

SHa-kg^-rs^ves*. coEJWk -so-sotrefTPiii^^So 
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Re, R 1 , R 2 , R 3 » R 4 ' R all ItiBlC [§lCT&5o R*a, R 2 

a, R 3 a, R 4 ate> R r , R 2 , R 3 > R 4 R 

2 , R 3 , R 4 «&U53g'0&3=) 

5 S^R 4 a05$l ^0^>fl:l:J:5 7KD#, &Q)V# 

, i¥l/<te> 7y3(Mb©#iS£:l/’Cfck > >x ^ 1 

jV7? U 7;W^*U U 7^^*U 

ZLtliz>(Dlx.Jfci±, rh7k S^^tU'X S?£DO;*^> 

, /7DDMA, 1, 2-^Dnx^X WH>*¥©RfcfcH4LfcV>*# 

10 -78 , C^6MT»S*iM6U M^6 50 , CT?»iaibTR«*fT5C. 

ttcJ; VM&'£¥i : £>'’ Sfcf ffi©7y^lj©^9tl-/TJ4, 

K^©IiH £j&3;2 0 

KWfc3BS^Scfcra»©^?iW'5 ZttfXZZ. KiIC»tfct©7M 

-r Fifes'# A 7^ 

15 a*»J W*Rl6S'& ; 5^as3& t **f6 ! *T-*« Jltl6©R^4» Th7t^D77> 

, S7^it>, 7700^^7, /7Dn$;VA, N, 

, — 50— 100*0 "CfTt? ZLffX 

S?4. 

£fc0ilxi£> Eat&fl^*£by7xx;Wc*7^ >£ 

20 bi/JV^O U 

fflv>K££ & i/fcft&ftsu ^ne>©^ 

fc» % fh7k^77X V>?UU*9>, £oa*;V£, N, 

n&ofcjfciz, -50-100*0 'vtf5zt& m c&&. 

25 zLtcfaomt^T, z<dm 

tvx, ye&Kj&tfi%v fans. on«> 

— b, hU7xXM77/f>. R^E^©73;b^>M5rK^^^ 
OCPSJftte, fh7kHn777- 57^-y->, ^DO^X *dei*;va 
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fclAtf, r 1 £R 2 , XliR'iR^-tSfc&^^VS^^tt' 
R 1 a^5>R 4 ltPj&*7jci&i®te£©£fflVX ||{b£OSfc£ O'nEfc'f 

5 ttf-eZZ* ftflsoflIfcbTrau >nn^nA#li'J5?-9A, -^PAtttfD 
Vz&bfcZtoi? S^^l'TJWF^rV' F 

Ij^pij F^©?g^b$J£J3 V>£DMS £tl£o 0Ufc.fi 

% N, N-5?^fWi75 F, fb7th’075X 
10 5UfcV*S£li$fflV^ 0~50‘CT'«^fr^^i^Tt'5 e 
[£jft5£8] 

R 1 R 1 



(5£tf*, R 1 , R 2 * R 3 « R 4 ' Re« Ralt IMBfcHIUTfcS.) 

l-H-lio'J^##. Xtt-tOttSfflVi, 9 1 

^-75 FflcXtt^^/^-h^SWit-SJlfcdST^S. 0Sfc.fi7S F<b£j£te 
20 , 7i^;V^n U FSrffiVi, 7^Dn^> 

, ^ddtJvJW*, 1, 2 -i?7DDX^X 7F^tFP77>. $?;MrU-X 
F^x>, 

, gU&£fclV**tfT5 ££#*?#» &&<D&]tVX\t. MJX^)1/7SX *J<iV 
7Dtf;VX^;i/7S>^©75>SI, 2-X^;W\fcr1f>l«-HJ‘>A* 2 — X 

25 rju^vym u »* u o e>ns 

c Htt5©KJfcfi» -SOMOOTrefrSllfctfT?^* ^5 F4bHJ&®S'J®0ll 

tbT> 08fc.fi, 1— 'W/HJ77U S^HXrJV 

RjKSttfcbTfi, S?£op;*^ 

>, ^DDtfUVA, 1, 2-^nax^X N, N-$>;WMv>l'A75 F, 
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ft'7th’a77> 1 Ml/XX btlftc 

&-50~50^Tfr5 

sit* la 

1-X9-JV-3- (3-&*?‘)]f7$S’?u JdM tnv# 

5 '^SF- tifiBtf&s 5?i/& ^ F* '77i-MX^’J^7 

5?K, MfcJftCTl-bFa*'^ 

>'/hU7'/“JK b Ka^rv'T.^v'W 

3. ^nn^7, 1. 2 -v^nmx* 

>, N, h\ Tf7kFn77X &***>* h-fl'X 

10 >, R®X^;KP3&**Kffetl5. £©Bg, 

WfcLTtt, F’JXWSX i7-rV7 p ab^X^7^>^<7)75>m, 2 

-x9=-;w^i tvwfr h y 2 -x7;va^>i* u ^ a^fcdwws> 

&£# U £ A«©«MKa*3^*tf 6ft*. EJ&&-50~50 , CTfT5 b bum* z> 

o 

15 0fX.fc& 

Sfl0V^T7S F'ffcTS ilb^'Tr^^o xh7t F 

uyy>, ' *?irau*?>s n, N-'^fJWl^ 

A7SK. FMX »ttxg t ;Wf©®SfcH4U3te^?Stt***tf6tl5. 

£, 4aSMVi*Cff5Jlfc3& I T?^* &g©#lbUTte> F'JxfHSX v 5 ^ 
20 V7ai;;VXW5>f©75>i, 2- 

x2Vl^**fr>Bfc& u 7AfOfWi- M&& U 
5. nn&OE&tt* -50~50 t CTff'5Cb^-r^?>. 

75;gO§^H ^-tert-:/9x)Vv 7 #>H'#^S'V'— K 
^v'#;V4*xj|/^oi) K y)varVX)V^ h^^Jl^x^oU 
25 jgys 3 £ t #*T* 5 . tt® ©W £ ** ,J x7 ;Kr 5 x 

\j y^2 tf ji/X7^l / 75 >^07 5. U ^ A^?®$£$$$fi2f3^3&t i 7 

^,n^c £tt&<DEJ&©»l*fcUTtt, fF7kFa77X i^*t7X 5>* 
pp^^X ^ppitUVA, N, N-'7^7^M75 H, Wl/XX Sftltx 
^;V % £*15. Zl^SOJEJS^. -50~50'C 
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’CTroZLttfT'g&o ■ 

[RJ5A9] 

R 1 R 1 





(Sit, R 1 , R 2 -; R 3 , ReH tafBKIUDT&S. Rf«> 

14JI46, TVJl'M^&gto) 

10 *«Vitt-tOX^;H£75y*^=;W*K:a5 

COOR f 

. TSHftOfliUT, *;V#^'>;VSXtt-tO«&^x;V^aU H> 
iftijx ^u-u;^au Ffcsaftufctfc, t>^xt 
15 bW&Ttt&lfitotfZte' fb7bh*D77 

x S^^r-tfX ^aa^;VA, 1, 2-v^nax^X N 

, N*-i?^^W^VA75 K» WI/XX g^^x5 = -^^OS^(cW-^L'75:V^^ 
tf&tfbtiz. in^0» -50~50 < CTfT'5 
£&, »J©«tUTBl7K^ffli7^x7SfflV»fc75 KWfctfSn*. 

20 wa.wc, i-x7-;w-3- (3-^^5 1 ;i'7$y7Dt!;w Hisaft 

'X7xx;vj}nX^u;P7v ? 1 ? > #;v^x 
)\,*?4 5 0 . «8»fc«CT 1 - k V 1 U*'S 

'<>'Sb')7'S-)V. kHD^7'>W5 

#S. Ctt5©^©8?lifcl/Tfik fh7kh'a77>, S^n 

25 D/^>, 1, 2-^DDX^X N, N-57^^;l/^;i/A7 

5H, hjvxx MX7;K 7-fehXbU;V^©TOlwM#l/^:V^^SVf 
&n$. -50~5o , cTfr5;i£a*T#5. 

Sfc, f!lx^ *JP#>Ki^o < n/|RRxx7-;W5]& i 5#6tL*a‘&Bfe^dctt 
£ 7 - 7 ££! HT7 2. !Itl£©]xJ£©^l&t UTlt 
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, 7h7tFD7 WUU ZUUMk, 1, 2- 

^□di7x n, b\ i£®?x7;i^§©£ 

;:ne> 0 E^te, -wsovx'fttz. ttfr 

tz, ■ 
coor f 

7>:£-7£f^£^TfT'5 

Lfd£Kl±fB 0 ;£?£ 7 ? 75 y *;V^xjVglC^^T 5 H £&"£$&<> 

PROTECTIVE GROUPS IN ORGAN 

IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU TS HfcflBi^^^Sr 
H^7> ; £X7’T?^^f5£!i£&> 7 > ; EX7#.XXte7 
>;&:i77K£JB^, tR, *:?/— Ik x?/— ;k fh7kFP77X 
it>, ^PP^lkk, N, N — $?;*^^2tUW*7S F, Wkr 

>^©M l PXaii®t, O^OOt^^fa^fr^Clt^T^S. £fd§£ 

iZ,kVT> : E:^T(Di$^^<fcibiZBMMTfTV!ltb'Ct^>o 

10] 

Ri R 1 





(^cja, R\ R 2 % RV R 4 , Ra, Rb&, 

75 /g0^SS7r££R b Sr, 1 ^ 

#£>*lfc75M3, 

mm> am, f'J 7 Md» p-wkt 

sec, ##e»j, mtm, 

#5£m 

( 2 S , 4 S) -1- (tert-7h ^'>#^^— M -4-7;i'^‘Dk!PU> J > 
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Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) — 1 — (t 

(6. 8g) j&>&2lS*C3feMfflll - (1) (4. 5g) 

5 . 

##09 2 

( 2 S, 4 R) -1- (tert-^+SobJW^W -4-7MnKtHJS?> 

Tetrahedron Letter 39(10), 1169-1172(1998). £##Ll (2S, 4S) —1— (t 
10 ert-7 - 4 - 1 Fn^->tfP U $»- 2 

(500mg) ^6 2IST?««3- (1) (370mg) &# 

£. 

##0J3 

( 2 S , 4 R) -2- (7S/#)l'#— )V) -1- (tert-T'h^r^*)^^ 

15 ) -4-tFO^D’J7>©^ 

(2S. 4 R) -1- (tert-^F4'>*^^W -4-bFD^tfnU^ 
>-2 (2. 31g) fcl-kFP^>^>'/hU7'/-;HTf«U» a 
. 5ig) (50mL) fc»»U »T1- (3, 

ntf)V) - 3 -Xf 5 (2. llg) £: 25%7> ; EP7zK (0.6 

20 8mL) 19feJt#Lfc. # 

0^1^574 (SH^; ^ a 0^)1/ A : y. 
* y-)V=100: 3-100: 7) T»Sl/t, «. 19g 

) £#&. 
m&m 

25 (2 S, 4S) -1-[(2S, 3S) -2-7ay-3-^^;^>^/^)W 

_ 2 —'>7 / — 4 — 7)^0 fcfD U S ? >£IIS4&©‘afi£ 

(1) ( 2 S , 4 S) -2- (75y*;^PJW -1- (tert-7F^'>*^ 
ij^“;i/) -4-7)P^‘Dt!aUi ? >©^ 

##mT#S>nfc ( 2 S , 4 S) -1- (tert-^h^ftJV#-^) -4 
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-7;^PhfaUv J >-2-*;U^>m (4.5g) £7-feh-HJ;W (50mL) \Z® 
*U ft&Tl -t (3. 6g), 1 — ( 3 , 3 

-'7^7;P7^yyptf;i/) (4. 5g) £jn*. 

, 25%7>tx 

5 7zK (5mL)£;bn;L *ftT30ft\ 30 EJ£&£7-fe bxb U 

;K50mL) fLk&s »*S»JET*»U '>U 

At?U'?h!f77'< mm®M: :ttttx^jp=4 : 1~1 : 5) T?» 

ilL *fe®Jfc£LT£gffr&« (4. 2g) £ 

#fc. 

10 MS (ESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]-). 

(2) (2 S, 4S) - 2- (75 7*;U^-;i/) -4-7;i/^-PtfP>J> ? >^ 

m^(D^ 

( 2 S, 4 S) - 2- (75/^;V^-JU) -1- (tert-7 
)V) -4-7)\s*U)dU')V> (4. 2g) (45mL) fcHSb 

15 , (50mL) 

ztinx., zn^sisimomb, 

o. ig) zmco 

(3) (2 S, 4 S) -2- (7S7*;l/fc;W - 1 -[ (2S, 3S) -2 
- (7;^vx;v^b^'>*;v^x;P75 7) - 3 

20 7MOtfDU^>©^ 

( 2 S , 4 S) -2- (7$y*M-;W -4-7Jl/tD^n'J7>MI 
(2. 4g) , ( 2 S, 3 S) -2- (7Ml/P;Wh4'>*M^75;) -3 
(5. lg) £7b7tFP77> (40mL) , N, N-'7*7;b* 
;l/A7 $ H (lOmL) 11**1/, 1-kb h U 7'/-;V 1 Tkft 

25 ®(2.6g), 1- (3, 3-'7;>Wl'75/7 p ntfJb) - 3 -X^Wfc^MSSM’S 

paafe* (3. 3g)> '7-TV7Pt!;bX7;b75> (2.5mL) Srinx, *0^<!9#i& 
U MT!llfta*l/&. S««ET81U fc&nfcSSElCTfcfciin*., ±C 
tcitimtiimvit. cn$7U*m7A^D7h^77^ orm**:^* 
U-> : 4 : 1~1 : 4) T»»U **67 i E^7 7* £l/r»l 
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'fbca^J (6. 9g) 

MS (ESI pos. ) m/z : 49 0 ( [M+Na] + ) 

(4) (2 S, 4 S) -2-'>7/-l-[ (2 S, 3 S) -2- 

)V* h * v* )b*X Jb7 5 y ) - 3 - * / < ;w - 4 - 7)Vt P t£ D U 

5 

( 2 S , 4 S) -2- (75 y ^JW^XJb) ~ 1 ~[ (2 S, 3 S) -2- (7 

y h ;V7 5 y)~ 3 -y y -f jw - 4 - 7 

□ enU-yy (6. 9g) Sfb7th'a77> (7 OmL) 

7MDSt (4. OmL) SriP/L* Wl.5^Pbfc. WliilTSib 

= 8 : 1-3 : 2) *C**«U 8fc*fi7^;i'7 7*£UT3£fifl:£4& (6. 2g) & 

#fc. 

MS (ESI pos. ) m/z: 472 ( [M+Na] + )o 

(5) (2 S, 4 S) - l-[ (2 S, 3 S) - 2 -75 J - 3 -y^;W*>* 
15 y-f ;i/]-2-i^7y-4-7;b^‘ntfoU5 ? >^M^0'aS£ 

(2 S, 4 S) -2-'77y-l-[ (2 S, 3S) -2- i 7 )V*V-)V*b 
;W^;b75 y ) - 3 -.4 - 7 M 0 KD V 7> ( 

6. 2g) Sri, 2--77DDX^> (90mL) >J<?£T^X7)b7 5 > (10 

mL) SriP*., *»T!30a\ tiaf5tf«bfc. itSMETiSb, 3S& 
20 i^x^-Jl/X — T’Jl' (lOOmL), rh7t ^0777 (50mL), (50mL 

) fc&ftfU ^K?pT4M^i?-'7^4 : 1^> (4. OmL) tQjtfcc 
XT- ;i/X*-r- JWTf «C» Ufc. # & £ V” u * 7 A 7 n 7 h ify 7 y 

; 7PP*fc;VA : y^y— )W : 25%7 > c EX7tK= 40 : 1 : 0. 1—25 
: 1 :0. 1) TffiMLfc. #5tt;fc3»S£ PP*;VAldS#U 3cttT4Mtttt 
25 (4. OmL) Jp*. n D^ATft^bfc. 

ftjftU (2. 9g) Sr#fe. 

MS (ESI pos. ) m/z : 228 (MT), 250 ( [M+Na] + ), (ESI neg. )m/z:262([M+CL]")o 
^-NMRQMSO-dg, 500MHz) 6 8. 59 (3H, br s), 5. 54(1H, br d, J=52. 1Hz). 5. 06UH, d, 
J=9. 4Hz), 4. 07-3. 77 (3H, m), 2. 55-2. 34 (2H, m), 1. 88 (1H. m), 1. 61 (1H, m), 1. 17 (1H. m 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz). 

2 

(2 S, 4S) — 1 — [ (2S, 3S) -2-7S/-3 

- 2 - 's7 J - 4 - 7 )Vt O \L D U 

5 gUSflUTffc&tlfc (2 S, 4S) - 1 -[ (2S, 3S) - 2 3- 

(0. 5g) £x^7- 

)V (lmL) \zmm U (0. 26mL) 0X^/-)1/ ( 

2nL) MlZXfS-J V (2mL) t<>*> (3mL) £iJQ;LTlt#U 

ffiliilstzB£k*W&Ltc a *$y-)V (1. 75mL) fcJg#U 

10 IfeLfr 2-7 P D/V-JU (14mL) KlJn*., Z.tl\ZO^> (3. 5mL) £iJnxT:^j$ 

Ltco tiTttiLtdtmgkzm'&i'T, m&wmtbT%m4k&%j (o. 28g) £*§£„ 

Anal, calcd for Cj,H ls FN 3 0-HBr:C.42. 87;ft 6. 21;N, 13. 63;Br, 25. 93{F, 6. 16. F 
oundtC, 42. .98;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 

15 ( 2 S , 4R) — 1 — [ (2S, 3 S) -2-7$/-3-^;W’0'^/-fJH 

- 2 - i/7 J - 4 - 7MnH n U 

(1) (2 S', 4 R) -2- (75y*Mx)W -1- (tert-^Mr^*^ 
#x;i/) -4-7;^at!nU> ? >©'&^ 

«M1 (1) ira«®^£T«Nr6l2T#6nfc (2S, 4 R) -1- (te 
20 -4-7;i/^*DtrnU5?>-2 (370mg 

) (270mg) 

MS (ESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z:231 (CM-H]-). 

(2) (2 S, 4 R) -2- (75 7AMX)!/) - 1 -[ (2S, 3 S) -2 

25 7;U^-ab!aU^>®'pJ^ 

(2 S, 4 R) -2- (75 7*;i/^x;W -1- (tert-7^ b*ist))Vtf=. 
)V) -4-7J^PtTPU^> (260mg) (3mL) iCH^b 

, MT2l*Wi*#Lfc«k mfc7PP^;VA (10 

mL) zzmznrzn 
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(2 S, 3S) - 2- -3-^? 

(400ig) £N, N-^^aH;UA75H (5 bL) KfcflPU 
fl-k Kn^'>^>'/)'U7'/“-;H7Kfnti (2l0ig)» l- (3, 

;|/7S y 7o tr;w - 3 S F&&& (260mg), 3 M V7d H 

5 JVX5 1 ;i/7$> (0. 20mL) £iD;L, *J>o<D$HBU 

Mx?;wTaaibfc. o. im 

m& h y b y <7 AKT&m tHRAi 

:TOx^;V=l : .1-1 : 4) -Tf»«U &ft7^E;b7 7*£b TSMWb^4b 
10 (450mg) 

MS CBS I pos. )m/z:490([M+Na] + ). 

(3) ( 2 S, 4 R) — 2 — 1/7 7— 1— C(2S, 3 S) -2- (7;b^V— 
;m b^*;b2Hx;b75y)- 3-y7-;i/^>^y^^3-4-7;^DtfDy 
$?>©•&« 

15 ££0111 (4) (2 S, 4R) -2 - (7$y#JM*x;W - 

i — [ (2 s, 3 s) - 2 - ( 7 ;i/^*i^x;by b4'>*;b^x;i/7sy) - 3 -y 

7;b^>^y^;W-4-7;b^*PtfnU'7> (440mg) |-&7 ; &Jb777. 

fcl/T3l)SflS^4fc (330mg) £#£:. 

MS (ESI pos. )m/z:472([M+Na] + ). 

20 (4) (2 S, 4 R) - l-[ (2 S, 3 S) - 2 -75 7 - 3 

y <i )V\ - 2 - '>7 y - 4 - 7 ;w-a m □ y 

££0J1 (5) i|fl*©£ttrc (2 S, 4 R) -2-'>77- l-[ (2S,. 3 

s) - 2 - ( 7 ;b^i/x;by b^'>*;i/^x;i/75y) -3-y^^>^y-f 

;H-4-7;i/^aeP>J'7> (320mg) *S*fti&5|S4:l/rMft£4& (60mg) 
25 

MS (ESI pos. )m/z:228([M+H] + ), 250([M+Na] + ), (ESI neg. )m/z:262([M+CL]“) 0 

(2 S, 4 S) - 2-1/7 J - 1 ~[2 -[ (5-XhDtfU z?>-2~'()V) - 
7$y] X3MI/7 5 7 ] 7ir7-;b- 4 -7JU * □ t? a U W >££©&£ 
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(1) (2 S, 4 S) -2- -l-'?U*7tt)V-4-7 

&%0ll (2) T#^nfc (2 S, 4 S) -2-75.;tl)V#~)V-4-7)V 
^PfcfO'J (650mg) §fh7tKn77> (lOiL) SKftT 

5 2-x7;i/A^if>^u^A (i. 6g) £JBxiig«#b7c. 

•feffU^a^H (0.37mL) ZtiQz., >K?£7:30£\ KJ&& 

lz?nnft)W±-*?;-)V (10: 1, 50mL) #r 

77^ (MUM ; yuu&JUJ* : 7?7-JU=40 : 1~25: 1) TftS?U 

io ^^vyrxtvxmmit^ (570mg> £#£. 

MS (ES I pos. )m/z : 275 ( [M+Na] + ) , 277 ( [M+Na] + ) . 

(2) (2 S, 4S) -l-7P ; E7’fe7;V-2-'>7y-4-7;i/^at!PU 

(2 S, 4 S) -2- (75 7*Mp;W - 1 -7P ; E7'fe5 L ;U- 4 -7/1/ 
15 3"P fcfP U Vy (560mg) ^rh7tFD77> (6mL) fc»#U 

'J7MD iftfc (0. 62mL) WlW#U&. 

u mmz t sv%tf)v%y'Lyu'?b!f77j mmmm\ 7pp*;i/a : ** 
y-;i/=50: 1 ~30 : 1) *dti2U m&mfttbTimfc'Sy!} (540mg) &mc 

o 

20 MS (ESI pos. ) m/z : 257 ( [M+Na] + ), 259 ( [M+Na] + )„ 

(3) (2 S, 4S) — 2 — v'7/' — 1 — [2 — [ (5 — XbPkfU >*>— 2 — 1 
)V) 7$7]X?;V75;]7t?;P-4-7J^DHP!j'7>7H>^I©^ 
& 

2-(2-75 7x7JI/75/)-5-xhnIf'Jy> (580mg) HP 

25 77> (lOmL) Kl&SfU (2S, 4S) - 1 -7 p *7^)1- 2 

77-4~7JPXnt!nV'7> (250mg) Of h7kHP77> (2. 5mL) mt&& 
-DBtL #Sn7c£§ 

M£i'Vti j yjb%y&7U’?h'fy7'( ; 7PPtfUl/A : *27— )V 

=50: 1-25: 1) xmLfco #$nfcgl2££x*/--;P (lmL) *7 
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W (52mg) y— ;v (lmL) jgR&JnAfc. t)V 

£in;L, aaEftRETftR 

U ftfiRjfe£LT£®(b&to (160mg) 

MS (ES I pos. )i/z:337([M+H] + ), 359([M+Na] + ), (ESI neg. ) m/z: 335 GM"). 

5 $mm 

(2 S, 4 S) -2-vOV-l-[2-[ (5-v'7/tfU> ? >-2— f)W 7 
$ 7 ] x7;W7 5 J ] 7± 7)V- 4 - 7)kt a tf D U V >T W 
HM^J4 (3) fcR«©2F8nN 2 -(2 -75 7X3^1/75 7) -5 -'>7/ 
fc!Ui?> (520mg) i ( 2 S, 4S) - 1 -7 , a^E7'fe3MV- 2 -'>7/ - 4 -7 
10 ;i/:tatfD ',!>*> (250mg) £0 % . (70mg) £#£o 

MS (ESI pos.)m/z:317([M+H] + ), 339([M+Na] + ), (ESI neg. > m/z : 31 5 ( [M-H3 ~) * 

6 

(2 S, 4 R) -l-[ (2 S, 3 S) -2-7S.;-3-*7)^>*S'(M 
- 2 -v'77-4-7 U 

15 (1) (2 S, 4 R) -1- (tert-:/b^5';&/W*x;W -4-/h^'>Hn 

U S?>- 2 

(2S..4R) -1- (tert-^h^'>*;^x;W -4-k Ho^tTaU 
2 (400mg)» «k 5 -ft (0. 12mL) £:N, N — :77 
7;P2 Jn; 1/A7S K (4mL), (lmL) 3K&T 65%7k^ffc 

20 (60mg) £Jn;^ *3>o < *) RJ& 

HJ# A7j<Mk:&tf\ BRX^^TJSltBLfc. 

& 5 h u tf atk»«* h y * AzK^fcxH&sfefr 

U MtRMT- h >J !?AluTffiI. MJMUiHTiitfc. 
U#y;V#7A*D-?h^7^ ; A^> : IWx**- 8 : 1~ 

25 4:1) T&SU HfittttfttltaiM (330mg) 

MS (ESI pos. ) m/z : 282 ( [M+Na] + ) 0 

(2) (2 S, 4 R) -1- (tert-7 r h J ^v'^)^x;i/) -4 -7 b^ko 
y $7>— 2 

(2 S, 4R) —I - (tert — T/h3 L >':fr)W'XJl/) — 4 — 7 b^ri'kni) 5? 
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>— 2 (330mg) $7irh-h'J;V (3mL) Klt&tfU 

lM^tt-fbU^ATKIStt (1. 5mL) fciin*., WT303\ 

. Ml:, 1M TkMU^AzKM (0. 8mL) in*., 1 P#F^#U£:. 

1M (4iL) 

5 lcL7c^> m&X^Jl'TffifilsfCo h U $A7}<.}$i&lzr&c& 

mt bxmmi^^mco z<d* 

(3) ( 2 S , 4R) -2- (75 7£;W^;7) -1- (tert-^h^*>^;v 

2}?-;V) -4-7 h*'>tfpij'7>©£$ 

10 mmmi (1) (2 S, 4 R) -1- (tert-:7h3f'>#;vtf 

XJV) -4-^ (330mg) A»<h 

LTm.mik'&Wl (260mg) £#fc. 

MS(?SI pos, )m/z:267([M+Na] + ), (ESI neg. ) m/z : 243 ( [M-H] ") . 

(4) ( 2 S, 4 R) -2- (7^y*;^-;u) -l-[ (2S, 3 S) -2 

15 - (yjutuxj u*b*'>%)utfxju7$y) -3-*?)vo?y-nv]-4- 

71'*'>k!n>J'7>0£-/& 

^»3 (2) (2 S, 4 R) - 2- (75 7 - 

1- (tert-T'b^^;^-;!/) -4-7 h*'>’HnU'7> (250mg) 
T^JVyTytVX^mit^ (400mg) £ #fc. 

20 MS (ESI pos. ) m/z : 502 ([M+Na] + ) . 

(5) ( 2 S, 4 R) -2-'>7/-l-[ (2 S, 3 S) -2- (7;M*V— 

;m ;u757)-3-73 1 JW*>*7'f;i']-4-7 h^v'tfPU 

'7>0£j& 

(4) (2 S, 4 R) -2- (757*;^-^) - 

25 1 — [ (2 S, 3 S) - 2 - ;i/75 7) -3 

3=71^\>^7-1';i/|-4-7 (390mg) ^£$^£7^7 77 

£UTM4b-&$l (260mg) £#fc. 

MS (ESI pos. ) m/z: 484 ([M+Na] + )„ 

(6) (2 S, 4 R) — 1 — [ (2 S, 3 S) - 2 -75 7 - 3 - 7^;k^>* 
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J4M - 2 -'>77 -4-7 h*'>k?P U 

■ £%0|1 (5) (2 S, 4R) -2-5/77-1 -[ (2S, 3 

S) -2- -3-7^;W*>*7-f 

;W-4-^h^'>tfDU'^> (250mg) (70mg) 

5 

• MS (ESI pos. )m/z:240([M+H] + )> 262([M+Na] + ), (ESI neg. )m/z:274([M+CL]“)o 

mm J7 

(2 S, 4 S) — 1 — [ (2 S, 3 S) - 2 -7 $ / - 3 - 7 < ;W 
-2 -'>77 -4 -7 h*>t:py»:SS&46©£j& 

10 (1) (2 S, 4S) -1- (tert-7 , h=¥'>*;^n;i/) -4-7h*>tfP 

V»-2 -*;W?>S*79 t ;U©‘&J* 
its^|6 (1) (2S, 4 S) -1- 

-;U) -4-fcbP*>£PU>>- 2-#Jl/^>^7^;i/ (400mg) 

(360mg) 

15 MS (ESI pos. ) m/z : 282 ( [MINa] + ) . 

(2) ( 2 S , 4 S.) -1- (tert-^b^rv '^;^— M -4-7Mr5/fc!n 
U »-2 

mi&me>- (2) tW«©7^iT? ( 2 S, 4 S) -1- (tert-Vb*>*Jl' 
#-;!/) -4-7 h3r>tfPU»- 2~;fr;i^>M73\>l' (350mg) 

20 (310mg) £ #fc. 

o 

(3) ( 2 S, 4 S) -2- (75 7#Jb#-;i') -1- (tert-^b^'>*JV 
**“jU) -4-/ h*>t!py >>©-&$ 

£%0U CD tra»©^ttT (2 S , 4 S) -1- (tert-T’b^S/*;^ 
25 ~;b) -4-7 b3r>tfPU>>-2 —i3)V^>Wt (310mg) 

(290mg) 

MS (ESI pos. )m/z:267([M+Na] + ), (ESI neg. ) m/z : 243 ( [M-H3 “) o 

(4) (2 S, 4 S) -2- (7^7#^-^) -l-[ <2S, 3 S) -2 
- ( 7 ;i/^v-;b^b>'>*;vfc;V7ay) -3-7^;w^>£7'i';H-4- 
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(2) tpjjtiwsn? ( 2 s, 4 s) -2- (75 J .- 
1- (tert-7h^'>*;^^;W -4-* h^t!oU^> (280mg) *>6*116 
T=E)V7 7^tVX^it^ (450ms) 

5 MS (ESI pos. ) m/z : 502 ( [M+Na] + ). 

(5) (2 S, 4 S) -2-'>7y-l~[ (2S, 3 S) -2- (7 )V*V- 
)V* b’tri'tUV#—) h^v'tTaU 
VXD'&fc 

msm (4) t®M<V%&X (2 S, 4S) -2- (75 7^;pfc;p) - 
10 1 — [ (2 S, 3 S) — 2 — OMV~)V* ;V75 7) -3-^ 

&‘)W>9S-4M-4-*}' , f‘5'WV&> (440mg) 7 Z 

(33Dmg) S#fc. 

MS (ESI pos. ) m/z: 484 ( [M+Na] + ). 

(6) (2S, 4 S) -l-( (2 S, 3 S) - 2 -75 7 - 3 

15 • h=¥->'t!nUe?>^MS©^ 

mm (5) fcraacwftan? (2 s, 4 s) -2^7 ;- 1-[ ( 2 s, 3 
S) -2- (7)V*U-)V*b*i'%)Vts-)V7S..;) -Z- **)W>9 J 4 
;W-4-* (320mg)>e>&fii^£UT^®4fc£^ (150mg 

) £#fc. 

20 MS (ESI pos. ) m/z: 240 ([M+H] + ), 262 ([M+Na] + ), (ESI neg. )m/z:274([M+CL] _ )c 

mil 8 

( 2 S, 4 R) — 1 — [ (2 S, 3 S) -2-75y-3-*^;WO'*/'OW 
- 2 - '>7 7 - 4 - k H □ *'> H D y 

(1) (2 S, 4 R) -2- (757*;V^-JW -1“C (2S, 3 S) -2 

nffiW3 (2) (2 S, 4 R) -1- (tert-7h4r'>*;v^ 

-;i/) -2- (75/#;W$— ;W -4-hh*n4 1 '>t:aU> ? > (0.96g) 

&7*)V7 7XtVX*m(b&to <1. 30s) 
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MS (ESI pos. )m/z:488([M+Na] + ). 

(2) (2 S, 4 R) -2-'>77-l-[ (2 S, 3 S) -2- (7J^V- 

(2 S, 4 R) - 2 - -1-[(2S, 3S) - 2- (7 

^ - )V* h * *stnv$-)V7 s. 7 ) - 3 - 7 7;i/^ 7 "f jw - 4 - 1 k n 

(1. 06g) ^xh^fc KP7x> (30mL) 

M7KhU7^a^ (0. 72mL) 

#e>nfe^{C7^7— ; V (lOmL) 

2HI^DjIUfc^ 777— (lOmL) &5D*. 1 $&$!$£ bfco 
jET^Mb, #e>nfc^s^'7U*7 s ;v*^A7ovh^77^ iW;^ 
1 : 3) 77 1 (0 

. 69g) £#&. 

MS (ESI pos. )m/z:470([M+Na] + )o 

(3) (2 S, 4R) -1-L (2 S, 3 S) -2-75;-3-^M>^ 
/>f 2-V-7 7 -4-hKn3r'>£aU 

$tt$U (5) (2 S , 4 R) -2-'>77-l-[ (2S, 

3 S ) -2 - (7;V^-W-;V7b^'>*;Vfc;V7S7) -3-7^)l><>77 
^;i / ]_4_tHn^ri/t!DU^> (151mg) (41 

mg) 

MS (ESI pos.)m/z:248([M+Na] + )> (ESI neg. )m/z:260([M+CL]"). 

%mm 9 

( 2 S , 4 S) — 1 — [ (2 S, 3 S) - 2-7S7- 3-77)^>^7-OV] 
-2-'>77-4-bKP^'7HoU^>^M^©^ 

(1) (2 S, 4 S’) — 4 — 7"fe 2— s s'7J — l— \ (2S, 3 S) - 

2— (yjV^U^.JU^ h^v'T7)V 3 ^— )V75 7) - 3 -7f)K77/<)H tfP 

U 

H$j^J8 (2) ( 2 S, 4 R) -2-->77-l-[ (2S, 3S) 

- 2 - S) - 3 -t^JU'O* M 
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(200mg) t h U 7 J > (258mg) £x 
b7tb07y> (5mL) (0. 05mL) tzSX?JU7'/ 

?%)Vtf*rz/l''-b (40%h;i/X>«, 0. 47mL) £iPX> MUMS* lift 
a^ufc. #6nfcs«'>y*w*9A^p-7h^ 

5 5 7^ (59sm; :®BIX^=3 : 2~ 1 : 1) T»UUT M&7 

=EJi'7 7^tLX^M'(t^ (135mg) 

MSOESI pos.)m/z:512([M+Na] + )o 

(2) (2 S, 4 S) - 1 -[ (2 S, 3 S) - 2 -75 J - 3 
y -f M - 2 - 9 s7 J - 4 - 1 H n^S/ 1! □ L) $> 

10 ( 2 S , 4 S ) -4-7*feh^-2-'>7/-l-C (2S, 3 S) - 2- ( 

7 v-)byb* '># ;v^x;i/7 s y ) - 3 - * y *Y ;W if a U *J > 

(115mg) )V (1. 6mL) > (0. 4mL) £iP 

X. HS*T9i$wa#U&. gfflfflll (5) fcH»O^SsTf»»-r«lltK:«k 
O, fcH57t;i/7rI*fckT»f&&tt (28mg) . 

15 MS (ESI pos. ) m/z : 2 2 6 ( [M+H] + ) » 248([M+Na] + ), (ESI neg.)m/z:260([M+CL]"). 

mm *. j io 

(2 S, 4S) — 1 — [ (2 S, 3S) -2-7S.y-3-y^)V^>^y^M 

— 4-yuu- 2- '>7 yt!oU v* 

(1) (2 S, 4 S) — 4— #Dn— 2 -v7 y — 1 — [ (2 S, 3S) -2- 
20 ( 7 vxjm f * '>* ; w*x^7 5 7 ) - 3 - y y 4 MM n y s? 

>o&m 

mmms (2) xnznrc (2s, 4R) -2-^77-1-c (2s, 3s) 

— 2— — 3 — 

— 4 - h OU 5?> (200mg) (2mL) (2 

25 mL) fci&SIU b 'J 7 X.-JU&Z7 j > (234mg) =S:linx.. IfiflWlfc. 

Rjfci&C, X^y-)V (0. 5mL) £J)Px, Sfit4^1j^l, 
jffiLfc. &zntcm£*i'')tiy)\'ti72*!7UXbif77‘< (gftJSii ; 
>:%?MX7)V=1 : 1~2 : 3) XffimVTB&T^by 7*t UTSS4&& 
t) (126ig) 
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MS (ESI pos. )m/z:488([M+Na] + )o 

(2) (2 S, 4 S) - 1 -[ (2 S, 3 S) ~2~7^J ~3~77)V^>9 
J -f M - 4 - 9 D U - 2 - 1/7 J M n U 
IIM1 (5) ( 2 S , 4 S) -4-9 DO- 2 -'>77-1 

5 — [ ( 2 S, 3S) -2- (yjptfls— -3-^7 

(lOOmg) (32mg) • 

MS (ESI pos. ) m/z : 266 ( Dl+Na] + ) « 

mmm n 

10 (3 S) — 1 — C (2 S, 3 S) -2-7$y-3-*7)V^>97'OV']-2- 

z/7 / - 4 -t7V HD U b U 7 

(1) (2 S, 4 R) -2- (75/#;b#— ;W -1-C (2S, 3 S) — 2 
- (tert-7b*^#Jbtf-Jb75/) -3-*7)l*>9 9'(M-4-t KD 

is mu 3 (2) #%^j37?#e.nfc (2s, 4R) -2- ( 

-1- (tert-7b*S'*;b#-;b) -4-kFD^>t:n 
'J'7> (276mg) W (2S, 3 S) -2- (tert-7b^#;b^-/b7a/) 
-3-^7)V^>9>M (290mg) (260 

mg) 

20 MS (ESI pos. ) m/z : 3 6 6 ( CM+NaD + ) » (ESI neg. )m/z:342([M-H]"). 

(2) (2 S) -2- (75 7*;W#=;W - 1 - [ (2 S, 3 S) -2- (te 
r t - 7 b =b vTJ )V#-)V7 S. J ) - 3 - * 7)^ >9 J "f M - 4 - *7 V If D U 
$?>©^d£ 

(2 S, 4 R) -2- (7$y*;W2}?-;i/) — 1 — [ (2 S, 3S) -2- (t 
25 ert-7b*'72Ubfc;b7Sy) - 3 “ 4 - k bD*'> 
£□1)^7 (250ig) (lOmL) '>—77. 

-4 A (1. 5g), 7A (235mg), (0. 07mL) 

: 1~1 : 3) «L 1^67^7 7 
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(180ns) fcfcfc. 

MS (ESI pos. )m/z: 36.4 ([M+Na] + )» (ESI neg. )m/z:340([M-H]")o 

(3) ( 2 S) - 1 -[ ( 2 S, 3 S) -2- (tert-^h^r )V#~)V7 S. 

7 ) - 3 - 7 7 «f M - 2 - >7 7 - 4 V tT □ U 

5 (2 S) -2 - — 1 — C (2 S , 3 S) — 2 — (tert-7 

h ># 5 7 ) - 3 - 7 > * 7 -f J W - 4 - **'7 tf n u 5? > ( 

168mg) fh7tFn77> (lOmL) ^7Xh U 7)V3ru 

gttft (0. 21mL) b.V't'J’Jul i)VX^)V7^> (0. 51mL) 3W&T! 1 (MB ' 

gl^bfc. (lOOmL) TflJHRU 7 JC 10%®®*#* U ^AtK 

10 tK> ^fn^bT* h U >7 AtK^tJI^ 

TSSc’frfcVCJ:?)* (174mg) £#fco. 

MS (ESI pos. )i/z:346([M+Na] + )» (ESI neg. ) m/z : 322 ( [M-H] “) «, 

(4) (2 S) - 1 -[ (2 S, 3 S) -2-757-3-77;^>^7-r;W 

15 - 2 - '>77 - 4 -^y tf n >j » h u 

( 2 S) — 1 — [ (2 S, 3 S) - 2- (tert-7b^>*;^-;U7S7) - 
3 M - 2 - ’>77 - 4 - t+V tfDU» (91 mg) ^1/ 

fch'j7iVtni® (0. 5mL) Sit 20 ?fflK&»£ET 

fa^b, Slit 13 >-f V 7 n fc! Jl'X— 771' (lOmL) £iD*.> ±tf£:l&V*;fco 
20 StXvMyynt I;PX— T'll' (lOmL) £iD;i> H-feHI'fciil/T 

(76mg) 

MS (ESI pos. ) m/z: 246 ( [M+Na] + ) 0 

m&M 1 2 

(2 S, 3 S ) — 1 — [ (2S, 3 S) -2-7S7~3-77;^>^7-r;H 
25 -2->77-3-fcFa3 1 >k!niU>><Z>'af£' 

(i) (2 s, 3 s) -2- (757*;i/*-;v) -l- (tert-yb^>^;v 

#x;w) -3-fcKP*>£nu»0£$ 

3 (2 S, 3S) -1- (tert-7h^>*^^) 

_ 3 - t Ho^>tfDU>>- 2 (3. 47g) 
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(3. 19g) ' 

MS (ESI pos. )m/z:253([M+Na] + ). (ESI neg. )m/z:229([M-H]“) <> 

(2) (2 S, 3 S) -2- -3-tFo*i/t;ny-7> 

5 mmmi (2) (2s, 3 s) -2- (7sy*uv#.x;D - 

i _ -3-kHa^D'J v f > U- 11b) 

(3) (2 S, 3 S) -2- -l-[ (2S, 3 S) -2 

- MM-*' 

10 tKo^tfoU >>>©£•$ 

(2 S, 3 S) -2- "3-^7 

(1. 87g) ^DD^> (20KL) fclWU WCfr*-fr (3.8 

ImL) -&1&XX, 20»HIt< M^h;vx> (2 

OmL) 8*£a*ET0£^fc. H ©»«*«£ *> 5 1 *»03ILT, B? 

15 aU F©&£j35«£fcfc. ±® (2) *^ c (2S ’ 3S) “ 2_ (T5y * ;V 

j}=-;0 - 3-h N-^77Ul4v7W*7=: F (2 

OmL) fc«*U 3MV7 pK*X^A' 75> (l.OOmL) «n**»bfc. &©* 
*fc, ^C#fe^DUHON, N-^^^V^A7SK (10iL) **&*T 
U *&©££20£M##l/fc. Rrt5*e*»BfcX^;V (lOOmL) 7?WU, . ttft 
20 ^-fbU’ h U £ AtKM> Mn^TK^U" b U HJ # AzK 

77-f (SiB&JK ; ^PO^A : 7^/“Jl/=100 : 2 100 : 5) TifflSlTT 

M'&TtJ]'? 7 Z£l'T£M / ik , a%J <1. 08g) 

25 MS (ESI pos. )m/z:488([M+Na] + ). 

(4) (2 S, 3S)-2-'>7/-l-[(2S,.3S) -2- (7;V^*^— 
^ '># Jl/^x;V7 5 7 ) - 3 - 7 7 -f JH - 3 - b K p ^ t! n 

£t&0l|8 (2) (2 S, 3S) -2 - (7S7*^x;W 
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1 — C ( 2 S , 3 S ) — 2 — (yjutl -3-* 

M)V\- 3 -fch* U'7> (920mg) 7^ 

£bT»fb&fe (795mg) £#fc e 
MS (ESI pos. )m/z : 470 (CM+Na] + )« 

5 (5) (2 S, 3 S) — 1 — [ (2 S, 3S) -2-75/-3-*7JI/^>7 

J M - 2 - '>7 J - 3 - 1 b* U*'> M D U '7 XD'Sfo 

(2 S, 3S) -2-77/-1 - [ (2 S, 3 S) - 2 - b 

* yts )i$-)V7 5 y ) - 3 - * wv* >* / < M - 3 - 1 K n \L □ u -7 > 
(415mg) (1. 8mL) Id^IilU ~7X7)U75> (0. 4mL) fcjp*., £ 

yyy (llil ; 7oa*;w> : : 25%7>"&x77K=40 : 1 : 0. 

1~25 : 1 : 0. 1) T^b, tik&'t'i fr'fcty’g.t bTMfb^ (185mg) £#& 

o 

MS (ESI' pos. )m/z : 248 ( [M+Na] + ) . 

15 1 3 

( 2 s, 3 r) — i — c ( 2 s, 3s) -2-75y-3-^^;i/^>^y-r;n 

- 2 - '>7 7 - 3 - 7 )V3r □ fcf O U v 5 > h U 7;^ 

(1) ( 2 S , 3 S) — 1 — [ ( 2 S , 3 S) -2- (tert-7' 

JKF5 7)- 3 JOV\ - 2 -->77 - 3 - fc Ho^'>tfO U v> 
20 ©•£$ 

lim 2 (5) -e#£>n& (2S, 3S) -l-[ (2S, 3S) -2-75 
/ - 3 - * ?JU<y? J -f ; w - 2 - '>7 7 - 3 - h F a 4r > fc! a U v 5 > (1 70mg 
•) ^'77ao^^> (5mL) te®5¥U ^T^-tert-^;i/'7*;i/^4'>b- 
h (198mg) t'7-TV^atf;l/X7;V75> (0. 158mL) £iJP;b, 5‘CT2SF^ 
25 Sbfc. «S$cJETMU SM7'J*y;W7^^n7hif77^ (M§§ 
^ ; 'vHF> : 1:1) TiifggU #67 ; E;i/7 7^<i:bTS® 

{k&Vu (173ig) :. 

MS(ESI pos. )m/z: 348 ([M+Na] + ), (ESI neg. )m/z:324([M-H]~)„ 

(2) (2 S, 3 R) -l-[ (2 S, 3 S) -2- (tert -7* h*'>*;p#X 
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3fe»«5 4fcH8«D#8TC (2 S, 3 S) — 1 — [ (2 S, 3 S) -2- (ter 

-3-/5 L ;^>^/<^3-2-'>7y-3- 

5 fch* Ui» (168ms) 7* bbXW&tt&to (65mg 

) 

MS (ESI pos. )m/z:350([M+Na] + ). 

(3) (2 S, 3 R) -l-[ (2 S, 3 S) - 2 -7$ / - 3 
y -1* ;i/] - 2 - a s7J- 3 - U 'J> b U 

10 HifS0811 (4) ( 2 S , 3 R) -1-[(2S, 3S) -2 

- (tert-7h4-S/*;^-;P75y) - 3 ->W ” 2 -'>77 

-3-7Jl/3-Ot!PU^> (62mg) (32mg) 

fc. 

MS (ES I po s. ) m/z : 250 ( Dfl+Na] + ) . 

15 Hli£0iJ 14 

( 2 S) - l-[ (2 S, 3 S) -2-757-3 - J 'UV] - 2 - 
i/7 7 -A, 4-i?7)b^O¥V ] )¥>WMM(D'a$' 

(1) (2 S) — 2 — (7S/:frJW'— 71') -1- (tert-^h^v'#)!' 3 ^— 71' 
) -4, 4-^7;i/^ntra , Jv J >©^ 

20 £%0gl (1) (2 S) -1- (tert-7h=^'>*;^— ;)/) 

-4, 4-^7;V^*DtfaU> 7 >- 2 -#7l^>!£ (3. 2g) 

(2.8g) Sftfc. 

MS (ESI pos. )m/z:273([M+Na] + )> (ESI neg. ) m/z : 249 ( [M-H] ~) » 

(2) (2 S) — 2 — (75/*7W?-7W -4, 4-?7)V*UVuV&>tiL 

25 

ggffliftll (2) (2 S) - 2- (7^7*71^-71') -1- (t 

ert _ 7 }*$■*/% )V$=.M -4, 4-'777l':tP£P 1 Ji ; >' (5. 4g) 

(3. 9g) &»&. 

MS (ESI neg. )m/z:l49([M-H]“)> 185([M+CL] _ )o 
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(3) ( 2 S) -2- (757*; VX-)V) -l-[ (2S, 3 S) -2- (te 
OtfPU7>0'n^ 

mmn (3) tmnofi&n ( 2 s) - 2 - (75 7*;i^-;i/) - 4 , 4 
5 (0. 56g). (2 S, 3 S) -2 - (tert-7>*'7 

*;M?;x;P757) — 3 - >¥k (0. 70g) ^e»^fi7 : &;P7 77tL 
(1. Og) 

MS (ESI pos. )m/z:386([M+Na] + ), (ESI neg. ) m/z : 362 ( [M-H] ~) „ 

(4) (2 S) — 1 — [ ( 2 S , 3 S) -2- (tert-7h^'>*;i/^-;i/75 7 
10 ) -3 -77;V^>^7'f;W-2-'>77-4, 4 -Vy)V^U tfP U 

$ 

(2 S) -2- (757*;Wfc;W - l-[ (2 S, 3 S) -2- (tert-7 
h^'>*;^-;i/75 7) - 4-77;^ntfn 

U'7> (0. 90g) &N, N-'777;^;VA75 K (2. 5mL) &4b'>7 

15 X)V (0. 28g) £*D;LT, iKmWl/lt. IfSlfiV 

T'ttffi Istc c h U 7 h U 7 A 

«klCTM#Sfc#U h U 7AfcT«iRft, 

Siu M^'>U*7*;V*7A7nTh^77-r (J1PB&& ; : B& 

X?;i/=2 0 : 1-4 : 1) Ttt»U m&TVU? 7* tLT$8<k&VS (0. 
20 76g) 

MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. )i/z:344(Ql-ffl"). 

(5) ( 2 S) — 1 — [ ( 2 S , 3 S) -2-757-3-77;^777<;W 
-2 -'>77-4, 4-^7^0tTnU^>afflM#©^JS* 

(2S) - l- [ (2 S, 3 S) - 2 - (tert-7'h^ 1 '>*;^-;V75 7) - 
25 3-77;V^>^74';W-2-'777-4, 4 -v ? 7;W^ntfP >J'7> (0. 56g 

) (1 2mL) £inx.> Sfitl»l/fc. S&fc*SfctC2MJfi 

(6mL) £in;L, SiaTlISWW:. Tfc^££i£Mx7;i''eSfc&U tK 
«KllM*®fc:*-HJ7A*J&« (35mL) £^fi©£fc^hU7A£in*.»# 
ft, ^fn«7K^T- h U 7ATK^C^It^X7;H?tttlitfc. 
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2tgiJbMJET$SStU (2 S) — 1 - [ (2 S, 3 S) - 2 -75 J - 3 -*?)V 
'*>&/'{ )U1- 2-2/7;- 4, 4-5?7;^OtraU^>*#fc. 

( 20 mL) ld&BU 4MMM 0 . 50mL) £ft?pT 

TinZ-tc. ^ajbfc^M£MLT> (0. 37g) £# 

fCo 

MS (ESI pos.)m/z:246([M+ffl + ),268([M+Na] + ), (ESI neg. )m/z:244([M-H]~), 280 ( 
[M+CL]-)o 
«£4l 5 

(2 S, 4 S) -l-[ (2 S) -2-TSy-3-^5 1 ;i/^/<;W-2-'> 

t 7 - 4 - 7 jp* □ tr d ij '7 

( 1 ) ( 2 S, 4 S) -2- (75 7*;^=JW -1“[ (2S) -2- (te 
r t _ y 45 /* ;v#x;V7 5;)-3-^;^;'(JW-4-7;VtaHDU 

£JK09l (3) fcW»©^rttT?, (2 S, 4 S) -2- ( 75 /*^XW - 
4-7)\,$-n}Zn'Jz?>MM1M. (2. 33g) <h (2S) -2- (tert-7 
/j^x;i/7Sy) - 3—*?)V'7&>Wi (3. OOg) it), 
mit'S®} (4. 22g) &#/t. 

MS (ESI pos. ) m/z : 354 ( [M+Na] + ) , (ESI. neg. )m/z:330([M-H] - )„ 

(2) (2 S, 4 S) - 1 -[ (2 S) -2- (tert-7h^r'>^;V^x;l/7^ 
j ) - 3 - pWK/* 7 < JM - 2 — >77 - 4 - 7;v*p tf n U *»©£# 

(2 S, 4 S) -2 - (75 7#JW?XJW - l-[ ( 2 S) -2 - (tert-7 
h Sri/t) ;^x;V7 5 7 ) - 3 - 7 7^7^ 7 -f ;W - 4 - 7 ;i/:fr n t! □ IJ *» ( 
4. 03g) £N, N-'>77;WVA75 F (16mL> ^{b>7^;U (1.3 

5g) SrJn^T, MTmKWbfc. RSfeXTJl/TfflWU 

^ raSiS'JlSETiii,, (3. 49g) &#fc 

o 

MS (ESI pos. )m/z:336([M+Na] + ), (ESI neg. )m/z:312 (CM-H3 “) • 
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(3) (2 S, 4 S) — 1— [ (2 S) -2-75/- 3 -73^7^ 7-fJH 

- 2->7/-4-7)>tn£n>J>>&M&©&]& 

(2 S, 4 S) - 1 - [ ( 2 S) -2- (tert-7 > h : ^v'^;U^— jl/757) - 

2-z/T; - 4-7)l*u¥nV~?> (1. 70g) 

5 7-;V (llmL) 4 M^tK^ (llmL) 

i mtw^tco 

Tc, 7jc*g \z 4M Tmfcj- h y 7 ( 12 mL) tSftt h U 7A£in ^St^X^ 

7A£T§S;$m g^i^lgijisrasi, (2 S, 4 S) 

10 — 1— [ (2 S) ~ 2 -75/- 3 2 -'>77 -4 -7^ 

tDt:n'J7> (0. 80g) £#fc. £ ©-£& (0. 60g) 4M 

mm (S&X^JW^ 6. 77mL) O^V^DWH-tJV (22mL) MIX 2k 

mmitG®} (o. 75g) 

15 MS (ESI pos. )m/z:214([M+H] + )* 236([M+Na] + ), (ESI neg. )m/z:248([M+CL]")o 
^-NMRCDMSO-dg, 500MHz) <5 8. 57 (3H. br s), 5. 55 (1H, br d, J=51. 8Hz), 5. 06 (1H, d, 
J=9. 2Hz), 4. 08-3. 90 (2H, m), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34(2H,m), 2. 1 2 ClH, m). 1 
. 01 (3H. d, J=6. 7Hz) , 0. 98 (3H. d, J=6. 7Hz) . 

mnm 1 6 

20 (2 S, 4 S) — 1 — [ (2 S, 3R) -2-757-3-7 h^>7^/<JW 

- 2 ->77 - 4 -7)V3tu tfn y 

(1) (2 S, 4 S) -2- (75/*M-J0 — 1 — C ( 2 S , 3 R) - 2 

- (tert-y h^'^^X^S/) -3-7h^>T'^7'f)W-4-7;i/^ 

atfnl)»0£$ 

25 (3) tW\U<Dl5&T\ ( 2 S , 4S) - 2- (75 7 *JWsi?XJW) - 

4 — 7;V3-o£ny>>£S6& (1. 18g) t (2S, 3R) -2- (tert-7>* 
>7 j;^x;P 757) -3-/h^'>77>^ (1. 63g) <£0* ^7^1/7 77 
(2. 28g) £#7c. 

MS CESI pos. )m/z:370(CM+Na] + ), (ESI neg. )m/z:346([M-H3“). 
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(2) (2 S, 4 S) — 1 — [ (2 S, 3 R) -2- (tert-7>*'>#^— 
'affe 

utim 5 ( 2 ) fcra*o*ScT?, (2 s, 4 s) - 2 - (75 j 

5 — ! — [ (2 S, 3R) -2- (iert-Zfb* : stl)V#=.)V7$S) -3-*h*r 

's'?? 7 -f )V\- 4-7 (2. 17g) £0, 

£$3 (1. 96g) *#&. 

MS (ESI pos.)m/z:352([M+Na] + ), (ESI neg.)m/z:328([M-H3")o 

(3) (2 S, 4 S) - 1 -[ (2 S, 3 R) - 2 -75 J - 3 -* 
io / -f ju] - 2 - ->7 / - 4 - 7 ;u:t n tf a y 

1 5 (3) (2 S, 4 S) -l-[ (2 S, 3 R) -2 

- (tert-^h^'>*;Ufc^75y) - 3 -* M ~ 2 -'>7/ 

- 4 — 7;V^-p tfn U (1. 82g) <fcO> (0. 61g) 

15 MS (ESI pos. )m/z:230([M+H] + ), 252([M+Na] + ), tESI neg. ) m/z : 264 ( [M+CL3 ~) o 

mx&m 1 7 

(2 S, 4 S) - 1 -[ ( 2 S) -2-757-3, 3 ~ 
2 - 777 - 4 - 7JVtD Hn 'J 7>MSOo^ 

(1) ( 2 S , 4 S) -2- (757#^#— )V) -l-[ (2S) -2- (te 

20 rt-^b^'>*;7^-;V75 7) -3, Z-V*5‘)V79J'(M-4-7fr*n 

tiny $»©■&& 

HM^Jl (3) (2 S, 4 S) -2- (75 7#;WS— JW - 

4-7;i/^PHny^>^it^ (2. OOg) £: (2S) -2- (tert-7h^'>*7W 
# — ;W75 7) -3, 3-i^777W^>^ (2. 74g) J:0, M‘fe7 ; E;l'7 
25 (4. 14g) 

MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H] _ ). 

(2) (2 S, 4 S) -l-[ (2S) -2- (tert-7*h4r'>#;7fc;775 

7 ) - 3 , 3-vy7;i/7^7-r;W-2-'>77-4-7;v^at!ay s j><o& 
$ 
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IIIM15 (2) (2 S, 4 S) -2- (757£;i/#-;W 

— 1 — C (2S) — 2— -3, 3-^^)V 

/'Ol]-4-7)V*a¥uVV> (4. 10g) 
m (2. 90g) 

5 MS (ESI pos. )m/z : 350 ( [M+Na] + ) , (ESI neg. )m/z:326([M-H]-). 

(.3) (2 S, 4 S) - 1 -C (2 S) -2-757-3, 3— 7 
■f )V] - 2 - i/7 7 - 4 - 7 M a tf n u *J 
HJ6$ll 5 (3) iWH*©#8n*, (2S. 4S) — I — [ ( 2 S) -2- <te 
rt-yh^'>*;^-^75 7) -3, 3-^^;i/^y-TJW-2-'>7/- 
10 4-7J^atfDUv ? > (3. 71 g) «fc*9 (2 S, 4S) -l-[ (2S) -2-7 
57-3, 3-i?*3 L )V7#y'OV]-2-i/7'S-4-7)\'*U}Zu')'J> (2 
. 25g) £#, H©-» (0. 80g) (0. 92g) 

MS (ESI pos. ) m/z: 250 ( [M+Na] + ), (ESI neg. )m/z:262([M+CL]-)o 
X H-NMR CDHSO-d e . 500MHz) (5 8. 54 (3H, br s), 5. 55 (IE br d, J=51. 5Bz), 5. 07(1E d, 
15 J=9. 8Hz), 4. 15-3. 93 (2H, m), 3. 79 (IE s), 2. 55-2. 32 (2E m), 1. 05 (9E s). 

mm. j 1 8 

( 2 S , 4 S) — 1 — [ (2 S) -2-757-3, S4 )V1- 

2 - : s7j - 4 -yjuta tfa u • i 

mmmi7x^nit(2s, 4s> -i-[ ( 2 s) - 2 - 757 - 3 , 3 - 

20 v ? 77;W74';W-2-'>77-4-7J^nfcfDUv J > (0. 25g) £7^7 

■ -)v (6mL) 4 8%m<t7 mm ( 0 . m) ( 

9mL) CD^bfc^lCiB^fco MU, a M '7^0 (5mL) SrSnAT 

7.^7-Jl/ (1. 5mL) 

U «bfe^'r'77 p Ptr;i/ (17mL) HSn^T^bfe, 

25 bT, bX^S4b£$) (0. 20g) 

Anal, calcd for Cj jHjgFNgO-HBr-HjOrC, 40. 50;E 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Found :C, 40. 57;E 6. 44;N, 13. 02;Br, 24. 52;F, 5. 83. 



(2 S, 4S) — 1 — [ (2 S, 3R) -2-757-3 JK) 
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- 2 - '> 7 / - 4 - 7 m n tf a >J v? 

(1) ( 2 S , 4 S) -2- (75 J — 1 — [ ( 2 S , 3R) -2 

Den'j^>o^ 

5 ^»J1 (3) <h^©^T, (2 S, 4 S) -2- (7 5 / # ;i4*— - 

4_ :7 ;i / ^-n^nU ^>IIS (0. 67g) t (2 S, 3 R) - 2- (tert-7b4- 

;i/ 75 y) - 3 5-^a^s (o. 96g) <kD, $£■& 

T*:)\'7 7ZtLTim<k£>t®) (1.30g) £#fco 

MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. ) m/z : 344 ( [M-H3 ~>. 

10 (2) ( 2 S , 4S) -1-[(2S, 3R)-2-(tert-7h4 1 ^*^fc 

nt&mis (2) (2 S, 4 S) -2- (75y*;v^— )V) 

- 1 — [ (2 S, 3 R) -2 - (tert-7b^'>^^-^75 7) -3-^)V 

15 (1. 23g) <£D. 7 7, tl> 

x a. isg) * ■#&. 

MS (ESI pos. )m/z:350([M+Na] + ), (ESI neg. )i/z:326([M-H]~)o 

(3) ( 2 S , 4 S) — 1 — C ( 2 S, 3 R) - 2 -75 / - 3 -jWWO* 
j ^ ;i/]- 2-v7y-4-77I/^'DbfPU> 7 >^^S©'D^ 

20 5 (3) tmffiOfifeX, (2 S, 4 S) -1-[(2S, 3 R) -2 

- (tert-7h^2>*;)/^-^75y) - ->M“ 2 “'>7^ 

-4-7;U^nfcfaUi ; >' (1. 08g) I (0. 29g) 

MS (ESI pos. )m/z:228([M+H] + ). 250([M+Na] + ), (ESI neg. )m/z:262([M+CL]“). 

mmm2o 

25 (2 S, 4 S) — 1 — [ (2 S, 3 S) - 2 -75 / - 3 

- 2 — S^7 y — 4 — 77V^*0 tfn U 

(1) ( 2 S, 4 S) -2- (75y*;v#=;w -l-[ (2 S, 3 S) -2 

- (tert — 7 7) - 3 — M ~ 4 —7)V^T 

at 
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#»Jl (3) (2 S, 4S) -2 - (75 7#;i^x;i/) - 

(0. 51g) t (2 S, 3S) - 2- (tert -T'h* 

i/tni$-)V7SL;y (o. 69g) ^ 7 ^ 777 . 

(o.99g) 

5 MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. ) m/z : 344 ( [M-H] ~) . 

(2) (2 S, 4 S) -l-[ (2 S, 3 S) -2- (tert-7*b*'>#;V:fc 
;u75/)-3-^7;^>^7<;w-2 -^77-4-7;u^atrnu> ? >o 

H®^15 (2) ( 2 S , 4 S) -2- (75 7#;i/fc;i/) 

10 — 1 — [ (2 S, 3 S) -2- (tert-7 , h^'>*;^n;i/75 7) -3-^JU 

^>^y-r;u]-4-7;^Pt!n>j'7> (o. 84g) iD, 

X^m\b^ (0. 83g) 

MS (ES I pos. )m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-)o 

(3) (2 S, 4 S) -l-[ (2 S, 3 S) -2-757-3 ~77;i^>7 
15 y -f ; w — 2 - '>7 7 - 4 - 7;i/^- □ b° a y '7 >&&&©£& 

UMl 5 (3) iW«(0»StT. (2S, 4 S) — 1 — [ (2 S, 3 S) -2 

- (tert-7>*^#;^x;i/75 7) MM-2-1/7 / 

- 4 - 7;^P hf P U P> (0. 35g) £ D > ^!»J 1 t 

(o. i4g) *#&. 

20 HS£0i] 2 1 

( 2 S , 4 S) -1- (tert-77;W75 7) 7±^JU- 2 -'777 - 4 -7JI/ 
tDlfDU'7 

tert-77;W75> (0. 47g) £7b7fcKP77> (lOmL) fc»#U 3K<£T 
( 2 S, 4 S) -l-7D^7-fe7;i/-2-^77-4-7;^PtfPU'7> (0 
25 . 30g) ©Th7kHD77> (3mL) fem&jJUz., 

#e»nfcB?S«St7X^^hU7A7K^S:ira^ 
, 7 pp wmffl£Mn&{k;j-hV$l>7kfemzT&t&L, M 
7kM^hU£A£T§£j(m #£>nfc3§?i£ 

7X^;i'X-7;McMSbTO«2t^U ££M&5fc£bT ( 2 S, 4 S) -1 
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- (tert 7'fe9 L ;i/-2-'>7y-4-7;^Pfc:PU> ? > (0. 
26g) Z'MCc H0.-S8 (0. 25g) *$Lfc4M&M 0. 3mL 

(o. 28g) zmco 

5 MS (ESI pos. )m/z:228([M+H] + ), 250([M+Na] + ), (ESI neg. ) m/z : 226 ( [M-H] » 262 ( 
[M+CL] “) o 

1 H-NMR(DMS0-d 6 , 500MHz) 6 9. 10(2H, br s), 5. 56 (1H, br d, 1=52. 9Hz), 5. 09-5. 06 ( 
1H, m), 4. 16 (1H, dd, J=24. 4, 12. 5Hz), 4. 12(1H, d, J=16. 5Hz), 3. 88 (1H, d, 1=16. 5Hz), 
3. 86 (1H, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33(9E s). 
io mmm 2 2 

(2S, 4 S) -2->7;-4-7MD-l- « V T'P tf)P75 /) 7± 

7)V\Zu U 

mmm2 I -T77Pt:;i/7$> (o.65g) t (2s, 4S) - 

l-7 , P ; E7'fe^Jl'-2-'>77-4-7Jl/^-Pt!PU> ? > (0. 50g) £0, 

is (o. i6g) . 

MS (ESI pos. )m/z:214([M+H3 + ), 236 ([M+Na] + ), (ESI neg. ) m/z : 21 2 ( [M-fl] “) , 248 ( 
[M+CL] “)o 
»2 3 

(2 S, 4 S) -2 -'>77 — 1- ('>7P7P £;Kr5/) 7*.?)V-4-7 
20 )V* P If P U '7 

^M^\2 1 '>7P7Ptf)W7S> (0. 86g) t (2S, 4S) 

-l-7P€:7'fe7;P^2-^7y-4-7;^PtfPU57> (0. 71g) «kO* M 
&n3ztlsX&Mfc'£W) (0. 28g) 

MS (ESI pos. )m/z:212([M+H] + ), 234([M+Na] + )» (ESI neg. )m/z:246([M+CL] _ ). 

25 2 4 

(2 S, 4 S) — 2 — 5>7 7 — 1 — (»>7P»7i/) 7 tt)V- 4 - 7JU 

mm® 2 Itftmvfi&X* 77 P 77)1/7 5 7 (1.07g) £ (2S, 4 S) — 
1 -7P ; £7’fe7JV- 2-77y-4-7;M-PtfPU7> (0. 71g) <fc?K 
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(0. 31s) 

MS (ESI pos. ) m/z : 2 26 ( [M+HJ + ) v 248 ([M+Na] + ), (ESI neg. )m/z:260([M+CL] “). 

2 5 

(2 S, 4 S) -2 -'>77- 1 - (>^D^>5 1 ;V7S7) 7-fefMb-4-7 
5 )b^ P tf P U > > 

>7P^>^)b7s> d. 28 g) £. ( 2 s, 4s) 

- l-7*P ; t7'fe7)!/-2->77-4-7)b3*Ot!oU» (0. 71g) ckD, $$ 

(0. 58g) 

MS (ESI pos. ) m/z : 240 ( [M+H] + ) , 26 2 ( [M+Na] + ) , (ESI neg. )m/z:274([M+CL]‘)o 

io rnMm 2 6 

(2S, 4 S) — 2 — >7 7 — 4 — 7 JU & P — 1 — [ (l-th*n^777iW > • 
7 D ^ >^)b7 5 7 ] 7ir7)b tf □ U > 

(l-tHa^>7^)>^a^>^75> ( 
0. 59g) t (2 S, 4 S) -l-^‘P ; £7-fe^;i'-2->77-4-7;^Dt!D 
15 U» (0. 60g) £0, (0. 51g) £*§£:. 

MS (ESI pos. ) m/z: 292 ([M+Na] + ), (ESI neg. )m/z : 268 ( CM-H] ~). 304([M+CL]"). 
1 H-NMR(DMSO-d 6 , 500MHz) 6 8. 99(2H, br s), 5. 68(1H, br s). 5. 55(1H. br d. J=52. 4 
Hz). 5. 08-5. '05(11 m), 4. 17 (1H. br d. J=16. 5Hz), 4. 09 (1H, dd. J=23. 1. 12. 2Hz), 3. 9 
8 (1H, br d. J=16. 5Hz), 3. 82 (1H, ddd, J=39. 3. 12. 2. 3. 1Hz), 3. 51&3. 48 (2H, ABq, J=12 
20 . 5Hz), 2. 56-2. 36 (2H. m), 1. 86-1. 68 (6H, m). 1. 59-1. 48 (2H, m). 

M032 7 

( 2 S, 4 S) -2 — >77-4-7)1^0-1 - (3 — f VT'0^4r>7 P n tf 
)b75 7) 7-fe7)HfP'J 

3-' f '77’o^=¥>7 p Otf)b75> Cl. Is) £xb7tbP77> (15mL) \Z 
25 »#U (2 S, .4 S) -l-7D ; E7W-2-'>77-4-7Jl't 

P tf P U > > (0. 45g) Of h 7 kH P77> (5mL) ®-3<D#2§. 

U tstl»lt ^dp^VAIC^I, 

b U *>A*«8K* b >J 9 

U £t«g^bU2A£Tf£j^ »at*> 
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IJ (MUi&Ji ; zuut^k : ;w= 5 0 

: 1 — 2 5 : 1 ) T»«l/fc. #&nfcafcfc5>x^JVx-T;V <5«L) fc«»b 
, 4MM 0. 33mL) ©^X^WX-tJV (40iL) fciftte* * 

frTTjflfcfc. s?x^;vx-t-jut«b#u, 

5 fcbTSIHfr&tt (0. 32g) £#£:. 

MS (ESI pos. ) m/z : 272 ( [M+H3 + ) , 294 ( [M+Na] + ) , (ESI neg. ) m/z : 270 ( [M-H3 “) , 306 ( 
[M+CL]-). 

. 2 8 

(2 S, 4 S) -2-'X/V-l- ('77P *27^75.7) 7±7)V-4-7 
10 MDtP U v 5 >WML®M 

%m\2 7tWI»0*ftf'>^D^5 t ;i/75> (l.lg) k- (2 S, 4 S) — 
l-^D ; ET-fe5 1 ;V-2-'>Ty-4-7;i/^ntfnU^> (0. 45g) ■frbUf&Xi 
5fcfcl/T3gfiHb£4fe (0. 29g) 

MS (ESI pos. ) m/z : 282 ( [M+H] + ) , 304 ( [M+Na] + ) , (ESI neg. )m/z:280([M-H] _ ), 31 6 ( 

15 [M+CL]"). 

2 9 

(2 S, 4 S) — 2 — i/7 / — 1 — [ 2 — (3, 4-'^^>7iXJV) X^;i/ 
75 y] 7’fe^Jl'— 4 -7)^0 fc?P U 'J>W£M<b'afo 

7t«^t2- (3, 4-v>y h*'>7xXJ|/) X7)W75> ( 
20 0.5g) t (2S. 4S) -l-7’P ; £7-fe9 1 ;L-2-'>7y-4-7J^ntfP 

U^> (0. 25g) 3^6M6©*i:bTaaiflS‘&tt (0. 24g) 

MS (ESI pos. ) m/z: 336 ([M+B] + ), 358 ([M+Na] + ), (ESI neg. )m/z:334([M-H]“), 370( 
[M+CL] “). 

^5£0!! 3 0 

25 ( 2 S, 4 S) - 2 -*>7 / - 4 -7Mn - 1 - [ ( 1 - / 1 

-77)1) X7JV75. y]7±7)Uka >J $?>£*£©£& 

(1 - ^ h 1 - / 7)V) X7)V7 5 >IM (0. 74g) £7 h y fc H P 

7^> (7. 5mL) <hx^/— (2. 5mL) 3 K?pT> SM77 P 

Ptr;i/75 7 (0. 92mL) £JJ];LT+fnLfc^, ^+tT (2S, 4S) -1-7P 
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*7iz^-2->77-4-7Jl/*0£o'J>> (0. 62g) fcjbPfcfc. Mfit T> 
^fcMbT2 0F«$L£. i»12 1i»«t 
»3*fxK T»l (0. 07g) £#&. 

MS (ESI pos. ) m/z : 258 ( [M+H] + ) , 280 ( [M+Na] + ) , (ESI neg. ) m/z : 292 ( [M+CL] "). 

5 mrnm 3 1 

(2 S, 4 S ) -2->77-4-7)I/:tO-l-[ (2-kh*0^>-l, 1 
V^)V) X9SU/75 7] 7-fe7^h”a U 
mt&M2 1 2-757-2 1 -Tfunj-iV (0. 

71g) t (2 S, 4 S) -l-7'o ; E7-fe7;V-2-'>77-4-7;i/^DtfO'J 
10 » (0. 54g) (0. 62g) 

MS (ES I pos. ) m/z : 244 ( [M+H] + ), 266 ( [M+Na] + ), (ESI neg. ) m/z : 242 ( [M-H3 ") > 278 ( 
[M+CL]-). 

3 2 

(2 S, 4 S) -1- (2-7^T>7;U75 7) 7*fe3=-;i'- 2 ->77 - 4 - 
15 y&*n Hn u 

7 iTOCD^ST2-7^V>^>75> (0. 4g) £: (2S, 4S) 

- 1 2 - >77-4-7JV^*nt!n U >> (0. 25g) 

(0. 23g) $mc, 

■ MS (ESI pos. )m/z:306 ([M+H] + ), 328([M+Na] + ), (ESI neg. )m/z;304([M-H]-), 340( 
20 [M+CL]"). 

Hi!#] 3 3 

( 2 S, 4 S) - 2— >77 — 4 — 7 )V$~ n — 1 - ( 1 - fc. Fn^>- 3 -7# 
7 >7) 1/75 7) 7-fe7Jl/trnU»^MO'&^ 

«$|2 3-757- 1 -7^7>^7-)K0.70g) <h ( 

25 2 S, 4 S) - 1 -:fn ; 67-fc^-2->77-4-7;W*D£oy>> (0. 

47g) £9, (0. 42g) £#£:. 

MS (ES I pos. ) m/z: 322 ( [M+H] + ), 344 ( [M+Na] + ), (ESI neg. )m/z:320([M-H]'), 356 ( 
[M+CL] ") o 

m m3 4 
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(2 S, 4 S) -2-777~4-7)l/:tP-l- (l-hHP^^-4-7^ 
7 77) V7 5 7 ) 7 ±<7)1 fcfPU7 . 

4-757-1 -7#y>& S— JU (0. 5g) $rh5tFD77> (lOmLA X 
77-)l/ (5mL)«^b, ( 2 S , 4S) -l-7nm5 1 JV-2-'> 

5 77-4-7)t/*PfciPy77 (0. 45g) ^riJOx.. 1ST 1 Bjfc& 

Wl'fco M^?n^7jc^hU7A7K^c^^P^x^;PTtt££SUfco m 

v u j&mati- n u 7aht^»> 

l£^&lt»JL«JET«»l/fc. (JR 

MStt; 7aP*;VA : 777-)!/: 2 5 %7 >^X7*»tt« 4 0:1:0. 
10 1-10:1:0.1) TiiL-fc. (5mL) £»#!✓ 

, 4M&®? (SiX?Jm 0. 30mL) ^^TTllD^fc. #rWLfc*«M&Sat 
®U HxfJWlc^l. R66»5Si:l/TtSjSflS^«I (0. 27g) £#fc 0 
MS (ESI pos. ) m/z : 32 2 ( CM+S3 + ) » 344([M+Na] + ), (ESI neg. )m/z:356([M+CL]-). 
&tt093 5 

15 (2 S, 4 S) -2-777-4-7)1/^0-1- ( 1 -7 h77- 3 -7^7 

77)U75 7) 7tfJHfO'J.7>tlS0^ 

»0!i 3 4 1-7 h77- 3 -7^77^ >75 7 (0. 17g) t 

(2 S, 4 S) -l-7’P77-fc7)l/-2-777-4-7)!/:toHni)77 (0 
. 17g) ^6 (2 S, 4 S) -2-777-4-7)1/^0- 1 - (l-7h77- 
20 3-7^777)1/75 7) 7-fe7)l/fcf O V 77 (0. 23g) £*#&. £©-§& (0.2 

2g) £«X7)l/ (4mL) (CitJSPU 4MS^ 0. 20mL) ZltoZ 

fro SH^fc7x7)l/X-x)l/ (8mL) Lfc^«i*3xl/T* && 

(0. lOg) 

MS (ESI pos. )i/z:336([M+H] + ), 358([M+Na] + ), (ESI neg. )m/z:370([M+CL]-). 

25 3 6 

( 2 S, 4 S) -1- (1-7^777)1/75 7) 7*fe7)l/- 2 -777 - 4 - 
7)7tO \d P U '771110^ 

mti&m 3 5^:^0^7:1-7^7 77 775 7 (0. 45g) t (2S, 4S) 
- 1 -70 ; E7-fe^)l/-2-777-4-7)l/^0tf0'J77 (0. 235g) 
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<o. i5«> zmz, 

MS (ESI pos. )m/z:306([M+H] + ), 328([M+Na] + ), (ESI neg. )m/z : 340 ( [M+CL3 ~) o 
3 7 

(2 S, 4 S) — 1 — [2 — [ <5-£nofc!y$>>-2— OW 7$7]l^ 
5 75 7] 7-fe 7^- 2 -->77 - 4 - 7Jl^P HP U 

(1) ( 2 S, 4 S) — 1 — [N — -2-[ (5 

— *obkfy$>>-2— fJW 75 7]x7;K7 7 5 7]7il7Jl/-2-'>77-4 

- 7 □ tr □ u ^ 

2- (2 -75 7X7^75 7) -5-7PPt!U^> (1. 54g) £X;*7-J 1/ 
10 (15mL) 2KJ£T (2 S , 4 S) - 1 -7’P77-fe7;l'- 2 -'>77- 

4-7;M-Pfc?Py» (0. 71g) 0f h7tl«D77> (15mL) 3K 

^10^ MT!3 0$NI#L&. WfcfcmEWfr L>- ter t- 77;i/>#- 
<1. 96s) 0fh7th*D77> (lOmL) V7n b!JVX7 

;W75> (0.52mL) 

is , mtt&i'Vi}y)U3 5'U9u'?btf?74 mmmm ; : imxfJ^ 

= 2 : 1~MX7JI^©^) TltKU ^€77)1/7 (1. 

07g) 

MS (ESI pos.)m/z:448([M+Na] + ), (ESI neg.)m/z:424([M-H]-). 

(2) (2 S, 4 S) — 1 — [2 — C (5-7PO^yi?>-2 — (M 7 57]X 
20 7)W7 5 7] 7‘fe7)l'- 2 - '>7 7 - 4 - 7J^P t!n U 

(2S, 4 S ) — 1 — [N— (tert-7h77*;i/fc;i/) -2-[ (5-7PP 
t!U»-2 — OV) 75 7]x7;V75 7]7^7;V-2-'>77-4-7)^ 
PtfDU» (1. 02g) *1, 4->*7tf-> (2. 5mL) W4Mt 

M(l, 4-5*t*1f>»tt» 7. 5mL) «lo*, Wl^WWc. 

25 h;px> (30mL) £in;L, 7-* (2mL 

) h)Ux> (50mL) 

, a8£©3f5fcUTSS<b£» (0. 75g) £#£. 

MS (ESI pos. )m/z:326([M+H] + )» 348 ( [M+Na] + ) , (ESI neg. ) m/z : 324 ( CM-H] ~) , 360 ( 
[M+CL] -). 
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USS^J 3 8 

(2S, 4 S) - 2-'>7/ -4-7JUtU- 1 — [2 — C ()V 

) 7 5 7 ] X7JU7 5 7 ] 7tt)V\Z D U 

(1) . (2 S, 4 S) — 1 — [N— — 2 — [ ( tf U 

5 $»-2—r;w 7$y]x^75y]7-fe5 1 ;i/-2-'>7y-4-7ji/^ntr 

PU'7>0^ 

|»J3 7 (1) t»^2- (2-7$yx?JV75;) HUS» (0 
. 82s) t (2 S, 4 S) - 1 -7u : E7±7)V-2-^7y-4-y)V^U\£u 

(0. 71g) (0. 60g) &Wco 

10 MS (ESI pos. ) m/z : 41 4 ( [M+Na] + ) , (ESI neg. )m/z:390([M-H]~). 

(2) (2 S, 4S) -2-v'77-4-7;i/^-n-l-[2-[ (fcfU'7>-2- 
4)V) 7 5 7 ] jl7)V7 $/37*te7;MfaU '7 

gjg0i|3 7 (2) (2 S, 4 S) -1-[N- (tert-T/h* 

-2-[ (tf'j'7>-2—f;W 75 7]x^;i/75 y^-fe^- 
15 2-'>77-4-7;P^PtfaU'7> (0. 54g) <£D, 

(0. 27g) 

MS (ESI pos. )m/z:292([M+H] + ), 314 ( [M+Na] + ) » (ESI neg. )m/z : 290 ( [M-H] “> » 326 ( 
[M+CL] -) o 

mm\z$ 

20 (2 S, 4S) — 1 — [2 — [ (5-7S7*;i/fcjWtfU'7>-2-4 , ;i/) 7$ 

/]x7A'7$S]7iz7)U- 2-^77 -4-:7;M*n£p U5?>x4SB6iftO < & 

(1) (2 S , 4 S) — 1 — [N— (tert-^h^'>*;V^x;W -2-[ (5 

- 75 y fcjwtoMf y $?>- 2 75 y ]x7;v75 A7^7)V- 2 - 

25 ->77 - 4 -^l^n-tfOU $?>©£& 

mm <13 7 (1) i»^t2- (2-75 7X^1/75 7) -5-75 
0. 08s) £ < 2 S, 4S) - l -7a=E7±7JU- 2 -*/ 
7y-4-7;i/^-PtfPUv> (o. 7ig) a>£&&7 ; e;)/7:r*£bTMlb'n^ 
(0. 36g) 
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MS (ESI pos. )m/z:457([M+Na] + ), (ESI neg. )i/z:433([M-H]-). 

(2) (.2 S, 4 S) — 1 — [2 — [ 

7 $ J ] I7;W7 5 J ] 7ir ^)V- 2 - 's7 J - 4 - 7JU * P tf P U 
(D'uJft 

5 mm]3 7 (2) £|^i©;£feTr, (2 S, 4 S) -1-[N- (tert-T'h* 
— 2 — [ (5-75/*;i/^-;nfU^>-2— f;w 75y]x 
^;U75 7]7ir5 i ^-2-'>7/-4-7;^afcfPU> ? > (0. 32g) <££K $ 
UT^fc^l (0.26g) %%tz, 

MS (ESI pos. )m/z:335([M+H] + ), 357([M+Na] + ), (ESI neg. )m/z:333([M-H]-\ 369( 
10 [M+CL]-). 

mmm4o 

( 2 S , 4 S) -l-t[ (2 S) -2-757-2-^7PA4^W7ir35>l/| 
- 2 -'>77-4-7;^nt!DU> 5 >®^0'&^ 

(1) (2 S, 4 S) — 2 — (7^/#;i/#x;W — 1 — CC (2S) -2-7)1* 

is vpjw y - 2 - '>7 DA^yjw - 4 -7)U* 

«^J1 (3) (2 S, 4 S) -2- (75 7 #;i^x;i/) - 

4-7;V^nt!DU'7>^m^ (0. 30g) tl ( 2 S) - 2 h4r 
^;^x>757-2-v'7'D^'>;Wi^i? (0. 71g) «fc D, ^7^77 
20 7tVX^m^^U (0. 88g) 

MS (ESI pos. )m/z:516([M+Na] + ). 

(2) (2 S, 4 S) — 2 -'sTJ- 1 — [[ (2 S) - 2 ~7)l*U-)V* 
*;i/^x;v75 y - 2 - ->7 n^'>;w 7-fe7;W - 4 - 7 jktp trn u '7 >cd 

25 mmn (4) (2S, 4S) -2- (75y#;i^X/l/) - 

1 -[[ (2 S) - 2~7)l*U-)W> / - 2 - 7^ 

'>;V]7-fe^;W-4-7;i/^-Ot!PU'7> (0.86g) <kD, 

T^S-fb-otl (0. 76g) 

MS (ESI pos. ) m/z : 498 ( [M+Na] + ) . 
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(3) (2 S, 4 S) — 1 — [[ (2 S) -2-757-2-'>7D'v^'»Kl7'fe 
- 2 -*>77 - 4 - 7JU*n tfo U '77&M0&J& 

HJfim (5) (2 S, 4S) -2-'>77-l-[[ (2S) ' 

- 2 - x;i/7 5 7 - 2 - '>7 nA^'>;W7t?JW 

5 -4-7Jls*nt?WJzS> (0. 73g) ck 0% M&Bftt (0. 27g) 

MS (ESI pos. ) m/z : 254 ( CM+BO + ) , 276 ( Ql+Na] + ) , (ESI neg. > m/z :252 ( [M-H] ~) . 288 ( 
[M+CL]-). 

HSS01J4 1 

10 (2S, 4S) — 1 — [ (2S) -2 -7$ 7 -4- [[5- (' OWVtti'ZlJV 

ft - M * y^)vr 5 7 ] ft 77 7 -r ;w - 2 - yr 7 - 4 - 7 A* p tr 

□ u 

0 tR|iK©^jiT?» ( 2 s, 4 s) - 2 - (75 7 ft;M*x ;w -4 

-7)VtuMU^'jyimM (0. 30g) t C (2 S) -2-7MI/-JM 
15 #;i/^”;KT 5 7 - 4 -[ (5 -^^Ji^^r^ft-Ji^x 75 7 ft;p 

^n;W77>m (1. 07g) <fc?K m&7 : E)V7T7tVr^mit^ (0. 16g) & 
ntco 

MS (ESI po s. ) m/z : 447 ( [M+H] + ) , 469 ( [M+Na] + ) , (ESI neg. )m/z:445 (Dhffl"). 481 ( 
tM+CL]"). 

20 HJ&01J4 2 

(2 S, 4 S) — 1 — [[ (2 S) -2-75.7-6-^yy)V^y^)V^)V 
75 7]A^rU-7'fJW-2 - ^77-4-7JW^‘OlfDU^>iBnM[©‘&J® 

(1) (2 S, 4 S) -2- (757ft)Vfc;i/) — 1 — CL (2S) -2- (te 
r t - 7* h jU# - )V7 5 7)- 6 '>ft Jl/#X)l/7 5 7 ] 

25 7-r;H- 4 -7;l/^-Pk!oU -7 >0£-$ 

(2 S, 4 S) -2- (75 7 7 iJJVtf-Jl') - 4 -7)^0 t!P >J 
(0. 30g) <h (2 S) -2-tert-7^'>ft)l4*x;i/757-6-K>S?JM* 
^$/ft;V^X)l/757]A^ft*>^t KX7.771' (0. 71g) 

S:v77)l'^)l/A75 K (5mL) 'M V7pH;V 75 > (0. 26mL) £ifl 
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*Tv H»1 (3) *S£ 

7^)V7y7tb Til^l (0. 69g) 

MS (ESI pos. )m/z:517([M+Na] + ), (ESI neg. )m/z :493 (CM-H] _ ) . 

(2) ( 2 S, 4S) — 1 — [[ (2S) -2- (tert-7h*iAftJl'fc)V'7S 7 

^»n (4) (2 s, 4S) - 2 - (7^y*;^-;w - 

1 — [[ (2S) -2 - (tert-T'h^'^^fc^Sy) -6 
'>*;i/^n;U75 7]A^/-r;W~4-7;^atfDUv ? > (o. 65g) &K), M 
10 ^T^JVyrT.tbX^Mit^ (0. 36s) £#£. 

MS (ESI pos. )m/z:499([M+Na] + ), (ESI neg. )m/z:475([M-H]~). 

(3) (2 S, 4S) — 1 — CE (2 S) -2-75 7 — 

- ;i/7^/]A^-tJ*/>f;W- 2-^77-4-7;i/^atfoUv ? >ra^ < n^ 
( 2 S , 4 S) -1-[[(2S) -2- (tert-7h^'>*JV^-;W75y) 
15 - 6 y] A^DV-f M -2-'s7y-4-7)V 

^•□fcfaUi ? > (0. 34g) SI, 4-v ? ^-^> (2. OmL) fciSMU 4MI® ( 
1, 2. OmL) £JP;tT, Ml? 2. 5WMirat#U&. 

MffiTWffiU #6nfc8lttlC2-'5 r n/'«7-;i/ (3. OmL) £;**./ — ;V (1. OmL 

) &%dzt mMb, ‘iV’Ju (iobl) l&i££o. 5B$ra 

20 ^fiaa^bflTai>RS*sa®(UT, (o. 27g) 

MS (ESI pos. ) m/z : 377 ( [M+H] + ) » 399([M+Na] + ), (ESI neg )m/z:375([M-H3 _ ), 411 ( 
[M+CLD “) o 
#ii®#!!4 3 

(2 S, 4 S) -2- s y7 / -A-yiV'tu- l-[[ (2S, 3S) -3-^^ 
25 ;v- 2 - ^ 3MV7 5 J ] ■ 7 "f ;W tf P U v 

(1) (2 S, 4 S) — 2 — (75;*)^-JW — 1 — [ (2 S, 3S) -2-[ 

N— (tert — )V) -N — 77)W7S 7 - 3 — 

;W - 4 - 7)M-a Eo U 9 XD'afc 

(3) (2 S, 4 S) -2- (75/*;^=^) “ 
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4 - 7 ;U*nl!oU 3 >>&®& (Q.67g) t (2 S, 3 S) -2-[N- (tert- 

(O, 98g) <fc 

rj, &fi7^;i'7 7XtbT£BflS‘&llJ (1. 35g) 

MS (ESI pos. ) m/z: 382 ([M+Na] + ), (ESI neg.)m/z:358([M-H]~). 

5 (2) (2 S, 4S) — 1 — [ (2S, 3S) -2-[N- (tert-7>^'>*;^ 

-)V) -N- *?)V]7 s. ; - 3 - y 't M - 2 -'S7 ; -4 -7 )V 
^•OtfDU 

mmmis (2) (2s, 4s) -2- (7sy*;v^-;w 

— 1 — [ (2 S, 3 S) — 2 — [N — (tert-^h^r^;^— )V) -N-^^W 
10 7 ?;_ 3-*?ji,^?;jn,]-4-7)U*a¥nV'?> (1. 32g) £0. M 

67^P7 77£UTg®+fc'a$l (0. 89g) 

MS (ESI pos. ) m/z: 364 ([M+Na] + ), (ESI neg. ) m/z : 340 ( [M-H] ") , 

(3) (2 S, 4 S) - 2-^7/-4-7;M*n- 1 -[[ (2S, 3S) -3- 
777V— 2 -777V75 SlO$ S'tM tfn 
15 1 5 (3) (2 S, 4 S) — 1 — [ (2 S, 3S) -2 

-[N- (tert-7h*$Ot7JMS=;W -N-^fJH7$;-3 
j ^)U] - 2-1/7 J- A-7)V#n\ZnW> (0. lOg) <£D, 

mmik'S’®} (o. 053g) 

MS (ESI pos. ) m/z : 242 ( DS+H3 + ) , 264 ( [M+Na] + ) , (ESI neg.)m/z:276([M+CL]-)o 
20 «#14 4 

( 2 S, 4 S) — 1 — [[ (2 S, 3 R) -2-757-3- (tert-^b^'7 

(1) (2 S , 4 S) -1- (tert-7h^'>^^— )V) -2-3/77-4- 
7;V^-Dt!DUS?>©^J® 

25 (2) (2 S, 4S) -2- (75 7#/V^-JV) 

-1- (tert-7h^r'>*;V^— )V) -4-7/V3‘niHaU^> (10. Og) J:0> 

(9. 23g) %Wzo 

MS (ESI pos. ) m/z: 237 ([M+Na] + ). 

(2) (2 S, 4 S) - 2 -^77 -4-7^^*ntfDU 
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mmm 1 5 o) ( 2 s, 4 s) - 1 - (tert-7h*>;&;u 

- k 2-^7/-4-7;i/^Dtrau y> (8. 99g) £0, 

(5. 76g) 

MS (ESI pos. )m/z:115([M+H] + ), (El pos. )m/z:114([M] + )o 
5 (3) (2 S, 4 S> -2->77-l-[[ (2S, 3 R) - 2 

. ;P757-3- (tert-^h^'» J 4-7 )V*U 

tfnU VXD&& 

1111 (3) (2 S, 4 S) -2->77-4-7;i'*Dfc! 

DU (0. 30g) £[ (2S, 3 R) -2-7;M->-;M h 
10 ~;V757-3- (tert-7h*» (0. 80g) ckD> i67^77 

*£UT36SflS‘&«l (0. 87g) &#fc. 

MS (ESI pos. )m/z:516([M+Na] + ). 

(4) (2 S, 4 S) — 1 — [[ ( 2 S, 3 R) -2-757-3- (terl-7*h* 
'» ] 7^ 7 -f ;W - 2 - '>7 7 - 4 - 7;W^D t?D U 
15 mm (5) (2S, 4S) -2-*>77-l-[[ (2S, 

3 R) -2-7;^W-;l/7 h^'>*;Pfc;V757-3- (tert-7Mr»3 
7^7-1 > ;W]-4-7;i'^-DtfDU'7> (0. 71 g) £0. 

$3 (0. 28g) £ 

MS (ESI pos. ) m/z : 272 ( [M+H] + ) , 294([M+Na] + ), (ESI neg. )m/z:306([M+CL]")o 
20 5 

(2 S, 4S) -2-'>77-4-7;V^D-l-[[ (3S) -1, 2, 3, 4 

- 7 ^ 5 t KD-<'7=!r7 u >- 3 trn u 

(1) ( 2 S, 4 S) -l-[ (3 S) -2- (tert — -1 
,.2, 3, 4-7 s “b9bHD*fy^7U>-3— f;W*;Wfc;W-2— >77- 
25 4-7;V^Dt!nU'»0^ 

m091 (3) (2 S, 4S) - 2->77- 4-7/W*Ol£ 

OiJy>MI (0. 69g) t ( 3 S) - 2- (tert-7b^>*;^D;W -1, 
2, 3, 4-T h7t Ha^'7^7 U >- 3 (0. 41g) iU, 
UTMft'&t) (0. 83g) 
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MS (ESI pos. )m/z:396([M+Na] + ), (ESI neg. )m/z:372 ([M-H] “)«, 

(2) (2 S, 4 S) -2-777-4-7;i^D-l-[[ ( 3 S) -1, 2, 3 
. 4 -x h 7 1 h p-r y 47 u >- 3 — t? □ u 
$ 

5 (2 S, 4 S) - 1 -[ (3 S) - 2 — —1,2 

, 3, 4—rh7hKPi’y47l)y-3-4;i']:ftJi'fc;i'-2-777-4- 
7;74P£piJ77 (0. 30g) &X&S-JU (6mL) 6MM 

tK^ (3mL) £Jnx, tyz>< 1 /—JV ( 

6mL) £ 6 (3mL) 1 BWLfc. 

10 #S.nfc^SS'7X^x-7;i/T^Lfc^ 7*7 -; V (2mL) £?§$?U B 
$£X?MU (lOmL) fcrTFbfc. uO^H^X^JPx-f^ (lOmL) £iD;L#riii . 

rax7;i^-7x7;vx-x;p (i : 1 ) ^ 

(0.1 9g) £#£„ 

MS (ESI pos. )m/z:274([M+H] + ), 296([M+Na] + ), (ESI neg. )m/z: 272([M-H3“), 308 ( 
15 [M+CL]-). 

HWJ4 6 

(2 S, 4 S) -2-777~4-7;k*P- 1 — [[ (3S) -7-bh*D^> 
-1, 2, 3, 4-xh7fcKP-rV4Fy u>-3--<;w^;v^x;ntrpU'7 
7^®t&©-p$ 

20 (1) (2S, 4S) -1-C (3S) -2- (tert-7>47;*j;i'tfx;W -7 

-fcKP47-l, 2, 3, 4-rh7kh;p^ 747 >J 7- 3 — iJV]%)V#x 
2 - 77 7 - 4 - 7;i/^-P tr p U 77 

$m&\l (3) (2 S, 4S) -2-777-4-7;i/^-Ptf 

QU7>M^ (1. 54g) £ (3S) -2- (tert-:?h47:fr;i':tfx;i,) -7- 
25 fcKP47-l, 2, 3, 4— 7h^th*P^y=^7U>-3-*;i/^7M (3. 
OOg) Mfi7^77XibTMIb^tl (2. 81g) 

MS (ESI pos. )m/z:412([M+Na] + ), (ESI neg. )m/z:388([M-H] _ ). 

(2) (2 S, 4 S) -2 — 777-4 — 7;l/*D- 1 — C[ (3S) -7-th*P 
47-1, 2, 3, 4-xh7tHP4'747'J>-3-4;W]*;i/fc;Wt!P 
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HJ£0!l4 5 (2) tm&<DU&T\ ( 2 S , 4 S) — 1 — [ ( 3 S) -2- (te 
rt-7h4r'>#;u#-;v) -7-hFn^y-l, 2, 3, 4— fh7tb*D< 
v^y u >- 3 -- f 2 -'>7/ - 4 - y;v^o fern u v> (0. 3 

5 0 g) (0. 12g) £*§£» 

MS (ESI pos. )m/z:290([M+H] + )> 312([M+Na] + ), (ESI neg. ) m/z :288 ( [M-H3 “) . 324( 
[M+CL]-). 

«0!l4 7 

( 2 S , 4 S) -2-'>7y-4-7JU*n- 1 — [[ (3 S) - 7 h*'>~ 

10 1, 2, 3, 4— rh7fcKD-fV*y 'J >- 

(1) (2 S, 4 S) -1-CC3S) -2- (tert-yi'4 1 '>*;^-;l') -7 

2 , 3, 4 — xh^kHa-i'y^y u>-3--r;w*;^-;i' 
- 2 - '>7 y - 4 - d tf n u 'y > 0 ^ 

15 (2 S, 4S) -l-[ (3 S) -2- (tert-7h^'>*^-^) -7-h 

h*a*'>-i, 2 , 3, 4-7b^tHP-i'y^yu>-3—r.;i/]*;i/^iijv- 
2-'>7y-4-7;^OtfoU'y> (O. 63g) £N, N-vy7Jl/*;kk75 K 
(5mL) (0. 15mL) (0. 25g) Z$UX 

20 . 5 h U '7 f&fo&fb:!- h U 

bfc. v yn tTSiM (o. 

42g) £#fc. 

MS (BS I pos. )m/z:426([M+Na] + ), (ESI neg. )m/z:402([M-H]~). 

25 (2) ( 2 S, 4 S) - 2 -'> 7 y- 4 -y;l/^D-l -[[ (3 S) -7-yh + 

'>-i, 2 , 3, 4-rh7kHny y4 ; yu>-3-'<>]^;pfc;wt:D'j 

H»J4 5 (2) <kf^0£ir^ (2 S, 4 S) -l-[ (3S) -2- (te 

-7-*h*y-i, 2 , 3 , 4-7h5tFcHv 
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=jr7 U >- 3 2 -'>77 - 4 -7)V*U fc?D U » (0. 30g 

. . ) (0. 12g) Z'Mco 

MS (ESI pos. )i/z:304([M+H] + ), 326([M+Na] + ), (ESI neg. ) m/z : 338 ( CM+CL] “) „ 
#d60!l4 8 

5 ( 2 S, 4S) -1-[(3S) 2, 3, 

4 -t* h 9 1 H p^r y *7 u >- 3 2 - '> 7 / - 4 - 7 ;^ 

tPlfDijy >«»£©■&/* 

(1) (2 S, 4 S) -l-[ ( 3 S ) -2- (tert-yh=^'>*;i^fc;i^) -7 
-75 7*;W*x;W;l h*>- 1, 2, 3, 4-f h7t HO-fV^f/ l)>-3 

10 — f ;W ZDUt-JV- 2 - '>7 7 - 4 - 7;V^-0 k D u 

IM4 7 (1) fcW8©:£8n?, (2 S , 4 S) — 1 — [ ( 3 S) -2- (te 

— 7 — k h*D4-y- 1, 2, 3, 4-fl'7tFn< 
y^;U>-3 2 ->77 - 4-7Jl/tDtni | J » (o. 6 

Og) £7u*:7 J t\'7S.\ t (0. 32g) (0. 55g) £ 

15 

MS (ESI pos. )m/z:469([M+Na] + ), (ESI neg )m/z:445([M-H]“)o 

(2) (2 S, 4 S) — 1 — [ (3 S) -7-75 7#;i^x;i/7b*>-l, 2 
, 3, 4-fh7kI'*N'^; , J>-3-'f;V]*)V»-2-^7/-4- 
7MDkD'J V 

20 (2 S , 4S) -1 -[ (3 S) -2- (tert-^ -7-7 

h*>-l, 2, 3, 4-fh7kHDi , V+;iJ>-3-^ 
JU]tJJV^=.)V-2-'>7/-4-y)V^a^nV'^> (0. 30g) (I 

2mL) CHI, 4M&SJ (»8Sx3 t ;WSi& 12mL) ' ftftl SfrM 

ail^W#^l/fc. (1 2mL) RBIx 

25 #‘Dtlfct&5fc£X^7-7l' (5mL) 

*p 1 «, X* 7 UT SUSft'&fe (0. 21 

g) 

MS (ESI pos. ) m/z : 347 ( [M+H] + ) , 369 ( [M+Na] + ) , (ES I neg ) m/z : 345 ( [M-H] ~) , 381 ( 
[M+CLJ-). 
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9 

(2 S, 4 S) -2-'>7/-l-[ (3 S) -6, 7 ~'J* 1 , 2, 3 

,4-fh7tHa< y *y.y >- 3 —i )V] X)Vfs~)V- 4 - yjut a tf □ U >> 

5 (1) (3S) -2- (tert-7h^'>*;Ufc;W -6, 7 h*'>- 1 , 

2, 3, 4 — rh7tHo<V^y ') >- 3 

(3 S) -6, 7-'7y 1, 2, 3, 4-fh7kHD<y^/'J> 

(o. 50g) (6 

mL) ^fD^MTKmy- h U 7A7J<^ (3mL) £^T?3 jdA> 

(0. 31mL) ^Xtc^k, ty-o< DiSUSSTlWUfc. 1 (5 

mymmi- h U KMSI& 

«®JU«EETaUitfc. 38at&^U->-^-f y 7n t:;vx— ^T?«fe»UHSt 

15 fi»3fe£UTMfls£tt (0. 38g) £#fc. 

MS (ES I pos. )m/z:360([M+Na] + ), (ESI neg. )m/z:336([M-H] - ). 

(2) (2 S, 4 S) -l-[ ( 3 S) -2- (tert-7h^'>*JW^XJW -6 
, 7 — S J* b*r*s- 1, 2, 3, 4-x U >- 3 -"OKI#)!' 

2 -->7 y — 4 - y If n y >>> 0-a$ 

20 $%0!|1 (3) trattO^rSeT!, (2S, 4S) - 2 - 'X5V - 4 -7**0 tf 

‘□ys^SttMiL (0. 15g) t ( 3 S) -2- (tert-7h^'>y?;^x;i/) -6, 
7-y^h+y-i, 2 , 3, 4— ^h^tHn-fy^y u>-3-*;usS>86 
(0. 34g) iD, (0. 34g) 

MS (ESI pos. )m/z:456([M+Na] + )o 

25 (3) (2 S, 4 S) -2-'>7y-l-[ (3 S) -6, 7-^h^-l, 

2 , 3, 4-xh7kh*a^y+yy>-3-^;p]*;^x;i,-4-7;^Dif 

^l»J4 5 (2) ( 2 S, 4 S) -1-C ( 3 S) -2- (te 

- 6 , 7-'77 1, 2, 3, 4— rh^fch* 
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O-i* 73 1 / U >- 3 — f 2 -i/7 J — 4 — yjl/tfu tf O *J > ? > 

(0. 30g) (0. 20g) 

MS (ESI pos. )m/z:334([M+H] + ), 356([M+Na] + ), (ESI neg. ) m/z : 36 8 ( [M+CL] _ ) o 

mmm so 

5 (2 S, 4 S) — 1 — [[ (2 S, 3 R) - 2 -7$ 7 - 3 ~'OiS)Vt*ris] 7* 

y'fJU]-2-i/7S-4-7JU*a¥aVi? 

(1) (2 S, 4S) - l- [[ (2 S, 3 R) — 2 — (ter t — 7 )V 

7^y) - 3 7^ M- 2 -'>7/- 4-7;i/^Dfcf □ If 
VXD'&fc 

10 (3) (2 S, 4 S) -2 -is7 y -4-7)VXU fcf 

(0. 30g) (2S, 3R) -2- (tert-7* 

7 B.y) ( 0 . 62 g) £D> 

(0.81g) £#fc 0 

MS (ESI pos. )m/z:406([M+H] + ), 428([M+Na] + ), (ESI neg. )m/z:404(tM-H]“). 

15 (2) (2 S, 4S) — 1 — [[ (2 S, 3R) -2-7^y-3-^>^;i/^'> 

17 $ y ^)V\ - 2 -'>7 7 - 4 -7;i/^*D tf □ U 
^5S#I4 8 ' (2) (2 S, 4 S) - 1 -[[ (2 S, 3 R) - 2 

- (tert-7>^e/#;i^-;i/7$7) - 3 -'OiVltti/']?? 7^)V\- 2 
-'>7y-4-7)V*U¥nVP> (0. 49g) frm'&WrtitVT&mik'&y!} (0 
20 . 34g) 

MS (ESI pos. )m/z:306([M+H] + ), 328([M+Na] + ), (ESI neg. ) m/z : 340 ( [M+CL] “) „ 
mmw5 1 

( 2 S , 4 S) - 2-'>77-4-7;^P- 1 -[[ (2 S) -t?P>J'7>- 2 

— r m % »#=.) w tfauv >mtm <D$f$ 

25 (1) (2S, 4S) -2- (7S7*;W*=;W -l-[ (2 S) -1- (te 

r t - ~7 h ^ ju) tf □ U -7 > - 2 — f )V\ Xj ;i/tf - ;i/ *- 4 - 7 )V3r p tf p 

U'7>0^ 

HiSflll (3) <hP^£0;£&Tr, (2S, 4S) -2-7$.y*})\'tf-)l-4- 
7 }ls*a¥rv) (0. 50g) t (2 S) -1- (tert-7h*'>%Jlstf- 
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)V) -2-hfnUv J >*;^>iS (0. 64g) 7* tVX&Mfc 

GiVo (0. 88g) £#£. 

MS (ESI pos. )m/z:352([M+Na] + ), (ESI neg. ) m/z : 328 ( CM-HD ~) . 

(2) (2 S, 4S) — 1 — [ (2S) — 1— (tert-^h^'>*;i/fc;i/) tf 
5 O U $?>- 2 — 2-1/7J- 4-7MDHP'J 5»CD£jfc 

^tism 1 (3) ( 2 s, 4 s) - 2 - (75/*;ws-;w 

— 1 — [ (2 S> — 1 — (tert-^h^'>*;i/fc;i/) tfDU^>-2-<;W* 

;^-;i/-4-7;i/^DtfDU> ? > (o.sog) fcfiHttfcLTWmbfc# ( 

0. 65g) &#£. 

10 MS (ESI pos. )m/z:334([M+Na] + )o 

(3) (2 S, 4 S) -2->7y-4-7Mn-l-[[ (2S) -tTnUv 5 

>- 2 -< Ko U 

(2 S, 4 S) — 1 — [ (2 S) -1- (tert-^h^'>*;W^-;W bJnUS? 
>-2-<;V]M»-2-'>7y-4-7Ma^DU^> (0. 66g) 

15 X^X-x;i/ (10mL) K«au 4M &£ (5?**U->*lfc 15mL) £Un*.T, 
mmrc 3 . 5 *8*g3cUfc£» ssksm yyn tf^x-^ (i 

(0. 53g) 

MS (ESI pos. )m/z:212([M+H] + ), 234([M+Na] + ), (ESI neg. )m/z:246([M+CL]“). 

20 mmm 5 2 

(2 S, 4S) — 1 - [ (c i s - 2 - 75 y -i/^u^yzy - 1 --i )V) %)l 
#XJW - 2 - '>7 J - 4 - 7;V^-D t? D U 
(1) ( 2 S , 4 S) — 1— C (cis— 2 — (tert-7h^'>#;VfcJV75y) - 

->^7 d^>^ >- 1 -*r;w;&;w«=;w - 2 -5/7^ - 4 -7;u^-d tfD u 

■25 

(3) ( 2 s, 4 s) -2-'>7y-4-7;^Dt:D 

(0. 30g) £ cis- 2 — (tert-7b^'>y7;v^— ^75/) 

1 (o. 50g) 

7h^77^f (MS#; : Mx^;p=4 : 1~3 : 2) t^U 
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(o. 25g)> (o.27g) 

!fa<D2m<Di?7ZTU*’?'-&'&rc. 

i&m&J&ft ; i'VXyjl' TLC, Rf=0. 17 (JiS^ ; : @ mx?)U= 1 

: 1), MS (ESI pos. )m/z : 348 (CM+Na3 + ) * (ESI neg. )m/z:324([M-H]~). 

5 ; '>u t)*r)V TLC, Rf=0. 10 (®P§» ; : «X7-)V= 1 

• : 1), MS (ESI pos. )i/z:348([M+Na] + ), (ESI neg. )in/z:324([M-H] - ). 

(2) ( 2 S, 4 S) - 1 -C (c i s - 2 -75/ 1 
) - 2 - '>7/ - 4 -7)V^U t?D U 

0 mm 4 8 ( 2 ) t mm\ 51 ( 1 ) xn e> ( 

10 2 S, 4 S) — 1 — [ (cis— 2— (tert-^h^'>^;L^— ;W75/) - S s9n 

i)V) %)V'$-M-2-y7;-4-7)V*n\zu'M?> ( 0.1 

Og) 3^ (0. 060g) 

MS (ESI pos. )m/z:226([M+H] + ), 248([M+Na] + ), (ESI neg. )m/z:260(tM+CL] _ ). 
USSM 5 3 

15 (2 S, 4S) -l-[ (c i s - 2-75/-S'£D y 's>^>- 1 — tM 

- 2-^7/-4-7;i'^-Dt!aU^>^M®'n^ 

^»J4 8 (2) #USf!l5 1 (1) ( 

2 S, 4 S) — 1— [ (cis— 2— (tert-^h^'>*;V^“;l/75/) -'>£ D 
1-4)1) tuvtf-M - 2 - S s7 ; - 4-7)V#u\zu') ( 0.1 

20 Og) ( 0 . 067g) £#fco 

MS (ESI pos. )m/z:226([M+H] + ), 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]“), 

mM&i 5 4 

( 2 S , 4 S ) — 2 — (75/*;t/^— ;[/) -1- (tert-7h^'>*;^-;L 
) - 4 -7)l/*o£nU 

25 0^m3X'&t>ntc (2 S, 4 R) -2- (75 7%)Vtf-)V) -1- (tert 

-4-h KD**>fcfDU^> (2. Og) 

(20mL) till, Yy^7^7-7^zVymX^nT (-78 < C), ^X3\)l/75 
/Sl^bU yiVtVY (2. 3mL) <$o < 6PtP^ 

wvtco i mjL^ivxteth 
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tCo iS&'>'J*^7A^D7h^77>f (SMlAWlHUlf 

JU= 4 : 1 ~ 1 : 5) TiptMU *S60fc£l/raMKb‘&4fe (300mg) & &k. 

5 MS (ESI pos. )m/z:255([M+Na] + )v (ESI neg.)m/z:231([M-H]-), 






mmMm 








HM 


Mfi 


i 


ESI 




mm :§ mmm 


228.1512 


228.1508 


3 


ESI 


ebesh 


KiJtUIUlAiB 


228.1512 


228.1518 


4 


ESI 


EM 




337.1424 


337.1440 


5 


ESI 


Hfflna 


warn wsMsssm 


317.1526 


317.1536 


6 


ESI 


msa 


mumsiEM 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


BUfiM 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


mftHBSEM 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


kbussem 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C„ H„ Cl N s 0 


244.1217 


244.1231 


11 


ESI 


[M+H] + 




224.1399 


224.1381 


12 


ESI 




mmirnitim 


226.1556 


226.1545 


13 


ESI 


EsaiH 


W2SZBSSSSSM 


228.1512 


228.1525 


14 


El 


BM 


Cu H„ F 2 N s 0 


245.1340 


245.1353 


15 


El 


BM 


B3HE2S2S9EH 


213.1277 


213.1284 


16 


El 


BM 


EnasasgEM 


229.1227 


229.1232 


17 i 


El | 


BffrM 


c„ h 18 f n 3 o 


227.1434 


227.1455 


19 


El 


BM 


EBHB5EB 


227.1434 


227.1438 


21 


ESI 


BH 


EE803B1 


228.1512 


228.1521 


22. 


El 


[M] + 1 


c 10 h m F N s 0 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C 10 H 1B F Ns O 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


dUKaSBI 


226.1356 


226.1352 


25 


ESI 


[M+H] + 




240.1512 


240.1499 


26 


ESI 


inragna 




270.1618 


270.1621 


27 


ESI 


[M+H] + 


EflD9EX293fl 


272.1774 


272.1785 


28 


El 


[M] + 




281.1903 


281.1911 


29 


El 


mm 


|^3BlSKZS3E9li 


335.1645 


335.1670 


30 


ESI 


[M+H] + 




258.1618 


258.1603 


31 


ESI 


[M+H] + 




244.1461 


244.1449 
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32 


El 


+ 

1 — 1 

2 
1 — 1 


C 17 H M F N s 0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C„ H* F N s 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


c 17 h 2! f n 3 0 2 


322.1931 


322.1949 


35 


ESI 


[M+H3 + 


^18 H 2 7 F Ng 0 2 


336.2087 


336.2101 


36 


ESI 


[M+H] + 


C 1T Hjj F N s 0 


306.1982 


306.1973 


37 


El 


[M3 + 


C M H„ Cl F N b 0 


325.1106 


325.1112 


38 


El 


[M3 + 


C M H» F N 5 0 


291.1495 


291.1503 


39 


ESI 


[M+H3 + 


Cm Hao F N 6 0 2 


335.1632 


335.1638 


40 


El 


[M3 + 


Cm Hao F N s O 


253.1590 


253.1605 


41 


El 


[M3 + 


C M H al F N 4 0 4 


446.2329 


446.2328 


42 


El 


[M3 + 


Cm ^ F N 4 Os 


376.1911 


376.1930 


43 


ESI 


[M+H] + 


C„ Ha, F Ns O 


242.1669 


242.1686 


44 


ESI 


[M+H3 + 


C„ Has F N 3 Qa 


272.1774 


272.1793 


45 


ESI 


[M+H3 + 


Cm H„ F N s O 


274.1356 


274.1339 


46 


ESI 


[M+H3 + 


C» H„ F N s 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H3 + 


c 16 h u fn s o 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


Cj 7 H 20 F N 4 Og 


347.1519 


347.1527 


49 


ESI 


[M+H3 + 


Cm H 21 F Ns Os 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


Cm H 21 F Ns 0 2 


306.1618 


306.1615 


51 


El 


[M3 + 


Cm Hu F Ns 0 


211.1121 


211.1129 


52 


ESI 


[M+H3 + 


Cm H„ F Ns O 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C„ H„ F Ns O 


226.1356 


226.1359 



umi i wvsftBa«iw 

6 (D P P I V) ftttBMttl&D i a b e t e s 

, 4 7, 764-769, 1 9 9 8 fcJSftSftfofrffitefcTfroifc. 

3S& 

6^JS^V“hftfflVV % 2 5 mM HE PE 
S, 14 0 mM NaC 1, 1XBSA, pH7. 8*'&jfc*«W£ , t ,, CfT’3&. 

10 100//M G 1 y-P r o-4 - jWI^TUJI/- 7 -75 H 

Jjffg) SMK 2 5 m 1 , 13 3mM 5 n 1 , ttflcft-fr' 

t!5 ti 1 Sg^U 1 / 1 0 OflSfcftSU/fcJfil&l 2. 5 u 

1 £iJD;Lfc. gMT2l#IS!RJ&3'&fcSL 2 5%i^i»5 0 u 1 ^SsillLM 
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MLfc7 -75 S-4-*?JW?V >m%nyt7U- b u-^ 
- (1 4 2 0 ARVOTM Multi label Counter; Walla 
cftgg) £flH>T3 9 OnmT®^£i*fc£t04 6 0 
tec s-ao 

5 #S*l7c#gl$ 

e> > t&izz v (%) 

tCo &&fb£tl&l 0 0 Jb 

IBWT«LT^Ufc, #M0iaW^e»5 0%M£*'ffb'&M!g 
(ic 50 {i) znm Ltzo 
10 IS$ (%) =AtBX10 0 

C a =^KJ n \z& VZ> t£ft3^-&f*f b^rtiM \z&rtz> f^3£g) 

( b =®mmm \z& w-sgfts&g) 

i£t^$!]£bT, #fF (WO 9 5/1 5 3 0 9) |2fcO 1 - [ (2S, 3 S) - 
15 2-75/-3-;Wl^>^y-r;k]-2- (S) — %/7J tfn U i?> h U 7)V 

(fb£^A), (WO 9 8/1 9 9 9 8X1SUS6 01115 

5) f2«c01-[2-[ (5 — i/7 J hfV i?>— 2 — f )V) 75 7]X3 1 ;k75 /] 
7-b7;i/-2- (S) -i/7J tfPU'/>2»^ (fb^tlB) Zm^fc » 

i ic^fc w\z¥uvi?>mtz7y%%mA?2> 

26 c: <hT?stt©ii^^fee>n, &ntz d p pivEisti^tt^ c 



It, 

i 

DPPIVEa#^ (I C so ia, nM) 



{b-otjA 


1. 5 


Ml&m l ofb£$i 


0. 6 


1 5 Of 


0. 7 


l 7 of b£$i 


0 . 6 


fb^B 


5. 5 


5 ofb£^ 


1. 1 


$mm 2 l ofb£$> 


2. 9 


2 6 ofb^tl 


00 

00 
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mm 2 [7>; 

SiHfcHJIlifJB <£ wist ar %y y b (£6, 8 51®) s&fifi^S 1 

©fb£«<fclMb^A ©*8* lmg/m 

1 *jSStt*W«l/fc) £lmg/kg (1 ml/kg) TftP«:4l/fc. : 

5 5#, 1 0$h 15#, 3 05), lffl, 2«i:S»D 

0. 2ml 5t&#$£^©JfrM£M£t/fc. 

»!l 1 07 b^77^f-^ 

>rAJfft##Ti£ (LC/MS/MS) fc«k D$J)tLfc. -ffcfc/S, M5 0/1 

Uw7’fehnhu;v2 o o ii iwo±t&i^^D7h 

10 t} 7 &\z CAP CEL PAK C18 UG120 5 nm (*2 1 5 Omni, MM 

2m) ©fe©SJBV>&. JOT&te lOmM 9 0 %7± b 

~MJ JV?mm (1:9) MS/MSfc#lT3Vvcl& Sciex AP 

13000 LC/MS/MS System (Perkin Elmer Sciex) -f^XbfefcteE S I 

SrffiVi, SRM C/K&-1 J— ^*>*±1* 

15 < :t>) T$l5t 17c. 1 m/z 228. 0 & m 

/z 86.0, m/z 210.1 m/z 86.0 

mm 1 ©fb^W*#©Jfly&«S;Wb£%A©#nJ: D %>*< » tfp U 
flfc7y*&J»XTSCtlC±DJlUI+#«^±T*!li:# I ?IBBSnfc. 

20 



M 2 ©JlMSl 4 s MS 





8£®©IfiLft4'ltg : (ng/ml) 


5# 


10 # 


15# 


30# 


mia 


2 mm 


ms&m i ©ft'&tt 


MEM 


warn 


3 4 8 


I1M 


2 4 


5 


fb^A 


wEm 


iai.w 


— — 


2 8 


6 


2 



. (fit«2^yo5p^) 



’mm3 [Zucker fatty 5$/ hT?©i!iP#ft«ftt»' (OGTT) 

25 z-vjv'v??#— • vw&mfy’g.ofrmi 

Zucker fatty yy hT©OGTTteD iabetologia, 42, 132 
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4 — 1331, 1 9 9 9 KLTfT-3 It. tOfcfctt 1 0 il 

ft.Oiltt Zucker fatty yyb (0 *?*-;]/* • IM-tfc) &1 
«Lfc. *©g®tt£JflE®£Tg*S®£U 

tirfco IS^§i$ntotCA/1iJ (Drummond Sc i en t 

5 i f i cttlS) Oft 

fitmtsD \zmmv, 2mi/kg^a©^s-eMPS#b^. ttmmwtB* 

i g/kg 

^ L , 6 3 0 2 m 1 / k g 

»«4^5 15, 3 006 iffiL 

10 «Mit'£fc:'\A 0 U> 3 0 0 0 r pm, 155MB 

anmmojfiLtM; (mg/d n fcwwn-x cn^h^p- (fp^MSix 
Hftig) TSfifcU »a#^6 6O^*T?0«^IBFIBOJliL»®^6ft»TlSf 
Kmin-mg/dl) SIWJbfc. (fctffU 0^©jfli»ffia:bTtt»»J6ttt 

3 t-^bfco mmm 1 
(p<0. 0 5) 



3 





E. (min-mg/dl) 


zk£4i* 

mm\ i it&tmzm 


1554 5 ±765 * 
1 3 2 48±6 1 9 



20 

I V (DPP IV) 
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1. 5*1(1) 






5 




( 1 ) 



10 R Hi/Nay ^mi~5 07;i/n^v'SX«mia 

~5 07;W+;Wlftwb, R 2 «jjcJWK^ AD7>If, zk&S, . 

5 ©7^3*$/*XttiK*R 1 ~ 5 07;WWS$^T^, XteR^tfR 2 #*- 
#fcftoT^V, bfn^H^S, ft*ftl-5®7^4W5/SX 
1 ~ 5 07; l*r U U 

15 R 3 WR 4 «^n^ti7jc^n^, ad *f>m^ tkms> Kiti~5C7;i/ 

1 ~ 5 XteR 3 %.Z$R*tf-mzfc'o 

T^V, tHD4W57i, ^fjtgScl~5 07;iO*WS/*Xte^& 

1 ~ 5 <D7)V*c U x 

x \-mmm?x m&m? £?ru 

20 YSS-CR 5 R 9 -K^ R 5 &l7R 6 te|il— XttS^oTTKSl®? 1 ; AD7 
. >m?; Ad 7>M^> R*»l-5®kl«D^>7M^ XAtf 

**/)\& *)V*}7b&, JK*»1~5 <D7)V*Att&> !f7-V)l&, fi& 
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